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Tom tit:

Bai bio gi6i thi¢u két qua nghién ctru, thiét ké may ty dong cit thudc phéng NDSI-2K va ®CI'-2.B41M sir dung cho
diy chuyén san xuit thudc phéng hai goc hinh dng ciia Nha may Z195, Téng cuc Cong nghiép Qudc phong. Phwrong
phap truyén théng hién nay dang sir dung 12 phwong phap thii cong, sir dung lwe dap chan ciia cong nhin thong qua
hé thong din dong co khi dé kéo dao cit chuyén dong xudng cit thudc, ton nhiéu thoi gian, nhin cong va chit lwong
san phAm khéng cao, thwong phai tién lai mit dau sau khi cit dé dam bio yéu ciu k¥ thuat. Véi giai phap méi, thude
phéng dwoc cit tw dong, nhanh chéng, an toan va chinh xac; viéc tuyén chon thudc phéng thong qua hé théng bing
tai can, dua trén nguyén Iy phan loai theo trong lwong. Toan bd qua trinh lam viéc dwoc diéu khién, kiém soat béi
hé th(")ng cam bién, by diéu khién logic 13p trinh PLC thong qua mdy tinh giam sat dat tai phong diéu khién. Dir liéu
¢6 thé Iru trir va trich xuét bao cdo dinh ky.

Tir khéa: may cit thudc phong tw dong, thude phéng ballistic, thuée phong NDSI-2K, thudc phong ®CI-2.B41M,
tuyén chon thudc phong.
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Abstract:

This article introduces the results of research and design of automatic cutting machine for propellants NDSI-2K and
®CI'-2.B41M used for the double-based tubular propellant production line of Factory Z195, General Department
of Defense Industry. The traditional method is usually manual, using the foot pedal force of the worker through a
mechanical drive system to pull the cutting knife down to cut the propellant. This process takes a lot of time, labour
and product quality is not high. After cutting, it is still required to lathe the ends of the propellant tube to meet
technical requirements. With the new solution, the propellant is cut automatically, quickly, safely and accurately and
the selection of propellant is carried out through a weighing conveyor system based on the principle of classification
by weight. The entire working process is controlled by a sensor system and programmable logic controller (PLC)
programmer through a monitoring computer located in the control room. Processing data can be stored and
periodically exported for report purposes.

Keywords: automatic cutting machine, ballistic propellant, NDSI-2K propellant, selection of propellant,
®CT-2.B41M propellant.
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1. Dat van de

Thubc phong 1a nhom chat nd dic biét ma dang bién doi
hoa hoc chu yéu cia ching 1a chay dudi tac dung cta xung
kich thich bén ngoai, dugc st dung trong k¥ thuat quan su
dé déy dan hodc tén ltra dén muc tiéu [1]. Ngoai ra, mot )
loai thude phong con duge sir dung trong k¥ thuat dan lam
liéu cham lira, phuwong tién truyén lira, lidu giit cham, thanh
phéan hen gi(‘r trong ngoi dan va cac chi tiét hoa thuat. Nha
may 7195, Tong cuc Cong nghlep Quédc phong la don vi duy
nhit trong quan doi san xuat cac loai thudc phong trén co
s& Nitroxenlulo (NC), thudc nd phuc vu stra chita, san Xudt
cac loai dan dugc cho lyc luong vil trang véi san lugng binh
quan hang nim khoang 250 tan thudc phéng, 260 tin thudc
nd. Trong nhitng nim gan diy, nhu cu san lugng thude
phong, thude nd ting nam sau so v6i ndm trudc khoang 1,5-
2 lan, du bao trong nhirng ndm t6i nhi¢ém vy san xudt thudce
phéng phuc vu stra chita cac loai dan phuc vu huén luyén,
san sang chién d4u va du trix tiép tuc tang cao. Cung voi do
yéu cau doi hoi ngay cang cao vé ning suat, on dinh chét
lugng san phim va an toan trong qua trinh san xut.

Day chuyén san xuét thudc phong hai gbe hinh éng nam
trong khu vuc Xi nghi€p 92 ctia Nha may Z195 theo cong
nghé chuyén giao ciia Cong hoa dan cha nhan dan Triéu
Tién (c6ng nghé cua nhitng ndm 60-70 thé ky trudc). Trai
qua hon 20 nam hoat dong san xuit, day chuyén boc 16
nhiéu bat cap, cong nghé da lac hau, nhiéu cong doan thu
cong, moi truong lam viée doc hai, ndng sut thép, tiém 4n
nguy co mat an toan cao. Dién hinh 1a may cit hai loai san
pham thudc phong hinh éng NDSI-2K va GCI-2.B41M.
Hai loai thudc phong trén dung dé tong lip cho cac loai
dan chéng tang (NDSI-2K dung cho dong co hanh trinh dan
chdng ting 73 mm kiéu PG-9 dung cho liéu phong dong
co dan chéng tang B41M va cac loai dan khac). May cét
thi cong, str dung mang dan gdm mang dan cudn 1ong mo
bang nhém don thude tir dau méay ép dun dan thude qua 0
cua thong tur phong ép dun sang phong cét, tai phong cét 6
he thong con lan bang thep trang tiép tuc dan thudc dén co
cAu cét. Thude duoc dan qua gia dao dén cit chan xac dinh
chidu dai cét. Lic nay, nguoi cong nhan ding tay giit hai
dau thoi thude dé tranh xé dich va dung chan dap ban dap
kéo dao chuyén dong Xuong cit thudc. Tai thoi diém cit,
dé tranh hién tuong thude bi cong do bi dao cat va cit chan
can duong dich chuyen phal c6 nguoi cong nhan khac thuc
hién thao tac nang dng thude ¢ trén mang dan con lin phia
trudc co cau cat.

Nhuoc diém ctia may cat thudc phong hién tai 1a: Co
ciu gia dao c6 chuyén dong thing dung trong rinh truot
¢6 d6 do, ludi dao chua t6i wu hoa (Vé do cting, goc cit,
vat ligu), tdc do cit cua dao phu thudc vao lyc dap chan
clia nguoi van hanh nén khong 6n dinh. Khong c6 co cdu
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che chin dam bao an toan, d& bi cit vao tay. Co ciu ga dao
tho so, dao dugc kep chat bé“lng vit nén viéc thay dao mét
nhiéu thoi gian. Nhitng nhuoc diém trén 13 nguyén nhan
lam giam hiéu xut san pham, tiéu ton nhan cong lao dong,
gdy lang phi nguyén liéu, 1am cham tién do san xuat. Theo
thong ké, thuéc phong NDSI-2K sau cit khong dat do vat
mat dau, nén 100% san pham phai cit dai hon theo quy dinh
khoang 3-4 mm, sau d6 tién hanh tién mat ddu dé san pham
dat yéu cau vé do vat mat dau va chidu dai. Didu do gay
lang phi khoang 1,4% nguyén li¢u va lam tang khoang 54
cong lao dong cho 1 tan san pham. Nhiéu dng thudc phong
®CT-2.B41M c6 chidu dai vuot quy dinh, phai tién trén may
tién dé dat yéu cau vé do vat va chidu dai, con lai déu phai
ché bién thanh thudc thu hdi (nam 2020 1a khoang 9%). S6
thudc dua di ché bién 1am thudc thu hoi khoang 7000 éng
(4,2%). Ngoai ra, tudi tho cua dao thap, do vay phai thay
thuong xuyén, thoi gian dimg may dé thay dao dai (khoang
8 phut), trong khi thude van lién tuc duoc dun ra. Do vay
phai str dung méay dy phong dé cat thude.
2. Phuang phap nghién ciiu

Hinh dang va kich thudc thude phéng anh huéng rat
quan trong téi quy ludt chay va tao khi. Viéc tang giam kich
thudc hay khdi lwong thuc phong s& lam thay d6i ning
luong do thudc phong sinh ra, gay anh huong dén tinh ning
k¥, chién thudt ctia sting phéo (bang 1).
Bang 1. Théng sé k§ thuat chinh cta thuéc phéng [2, 3].

Thubc phéng TSR

Chi tieu OCr-B41M
Chiéu dai san phAm (mm) 214216 200,
Do vat mit dau dng thude (mm) <1 (phia 16 to <0,3) <1
DBuong kinh ngoai (mm) 42-43 27,3-0,7
DBuong kinh trong (mm) L(:) 03357 12,5+0,5
Lo nho 10,5+0,6
Chiéu cao gan mat éng thube (mm) 1,5-1,7 1,5-1,7
Sai léch bé day chay riéng (mm)  <0,6 <0,8
Khéi luong (g) 460-490 140-150

Nhom tac gia da nghién ctu cac tai li€u khoa hoc k¥
thuat, tai liéu thiét ké, 1ap dat va van hanh thiét bi ciia mot sd
hang hang dau trong linh vyc san xuét thudc phong, nhu co
s& xtr Iy thube phong tén lira nhién lidu ran cua My, st dung
may cua dia tai cong doan cit, may cua c6 gin nhiéu dia cit
dinh ¢t theo chiéu dai san pham, phoi thude phong tu dong
dua vao may cua bang co cau kep khi nén [4]; hay may cit
thudc phong cua Contruska voi cum co cdu cat duge ga va
dan dong trugt trén hai thanh din hudng nhdm muc dich
diéu chinh dao dén vi tri cit dat kich thudc chiéu dai theo
yéu cau [5].

Bén canh d6, nhom nghién ciru di tim hiéu quy trinh
cong ngh¢ san xuat va h¢ thong thi€t bi cat, tuyén chon
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thude phong NDSI-2K va CI'-2.B41M da duoc lép dat, van
hanh tai Nha may Z195. Qua do, nghién ctru thiét ké ché tao
h¢ thong tu dong cit thudc phong hai gdc hinh dng trong
tuong lai.

Thudc phong 1a nhém chit nd dic biét véi tinh chét dac
thi 1a d& chay, nd; do vay hé théng trudc khi dua vao cit
thudc phong s& dugc cit thir nghiém véi san pham 1a sap
nén, diéu nay dam bdo d6 tin cdy va an toan cho hé théng.
San pham sau khi cit dugc kiém tra lai chiéu dai bang thudc
cap do chinh xac 0,02 mm, kiém tra khoi luong béng can
dién tir 3 56 1¢.

3. Két qua va ban luan
3.1. Gidi phdp va cdu hinh hé thong tw dpng cit thuéc phéng
3.1.1. Gidi phdp va mé hinh thiét ké

Giai phap thiét ké duge dua ra dua trén co so khic phuc
céc ton tai va dam bao thong sé k¥ thuat cua thudc phong.
M5 hinh hé théng gdm 04 bo phan chinh: bo phan cit; bo
phéan van chuyén trung gian; by phan phan loai; by phan
diéu khién.

Bé phdn vin chuyén trung gian: Dé dan dong thude
phong dén cac bod phan khac cua hé théng, tbc do van
chuyén c6 thé diéu chinh dé dap tmg dwoc sé lugng thoi
thudc theo timg nhip san xuat ciia Nha may. Str dung cac
loai bang tai con lan, PVC... v6i mic d6 da dang, phé bién
cao trén thi truong.

Bé phdn cdt: Cat thude phong thanh céac thoi thude co
kich thudc di dé ra & béng 1. Bé dat dugc d6 vat mit dau
nho hon 0,3 mm, tdc do cit phai I6n, do clng va blen dang
dao phal phii hop. Nhom tac gia Iya chon co cdu truyén
dong ct dang xy lanh khi nén véi tdc do cat 1on 800 mmy/s,
dao cat lam tir thép hop kim SKDI11 ¢6 dé cimg sau khi
nhiét luyén dat 60-62 HRC. Chiéu dai duoc xéac dinh thong
qua cam bién tiém cén va vitme diéu chinh chiéu dai, c6 do
chinh x4c 0,5 mm, diéu nay dap tmg dugc dung sai chiéu
dai cho phép.

B¢ phdn phdn logi: Phan loai theo nguyén ly can trong
lugng nho cam bién Loadcell, do chinh xac 0,2 g cho phép
kieém soat khoi Iugng thude phoéng mot cach tin cay.

B¢ phdn diéu khién: Sir dung bd diéu khién kha trinh
PLC. Véi kha nang thuc hién céc thuat toan phuc tap, do
chinh xac cao va dé dang thay doi chwong trinh theo ¥
muén, PLC dam bao viéc kiém soat hoat dong cia hé théng
dugc tin cdy.

3.1.2. Cdu tao chung hé thong tw dong cat thuéc phéng

Heé thdng ty dong cit thude phong duoc thiét ké va lap
dat cho day chuyén san xuat thudc phong hai goc hinh
ong (thuoc phong NDSI-2K va CI'-2.B41M) ctiia Nha may

JHOAHOC -

7195, Tong cuc Cong nghiép Qubc phong nham nang cao
nang suat, hidu qua cit va tuyén chon thube phong, dam bao
tinh an toan, giam thiéu anh hudng t6i sirc khoe cong nhan
van hanh. H¢ théng hoat dong tu dong, chéc chén, phu hop
v6i khong gian nha xuong, duge thiét ké lam viée lién tuc,
khong bi gian doan san xuét trong qua trinh thay dao cat khi
mon (hinh 1).

Hinh 1. So d6 hé théng cét va tuyén chon thudc phéng tw dong.

He¢ thdng cho phép nhan s¢i thudc phong tir ctra ra ciia
mdy ¢p dun (cong doan trudc) béng bang tai con lan. Soi
thudc ra dugc dan dong dén cum co céu cit, tai dy soi
thudc dugc cat thanh cac doan (thoi thude) cé kich thude
phi véi véi yéu cau k¥ thuat thong qua cum xy lanh - dao
cit, hé théng cam bién phat hién va xac dinh chiéu dai soi
thudc. Dé bu dap cho nhiing sai s6 nho vé do tré cua cac
phén tir cam bién, cum co cau cit dugc thiét ké co céu chian
phoi co khi dam bédo tdc do tirc thoi cua soi thude tai thoi
diém cét x4p xi bang 0.

Théi thude sau khi cit duge dan dén cum can phan loai
thong qua hé thong bang tai PVC. Tai day, thoi thude dugc
phan loai theo nguyén 1y cin trong luong nhd cam bién tai
trong (Loadcell) voi do chinh xac 0,2 g. Cac san pham dat
yéu cau tiép tuc duogc chuyen dén cong doan tlep theo cua
qué trinh san xuat thudc phong. Cac san pham 16i s& dugc
day xudng thing chira phé phim nho bd xylanh khi nén.

Céc tham s6 ky thuat vé chiéu dai, khdi luong thoi thude,
tdc d0 bang tai... dugc cai dat va diéu khién truc tiép nho hé
thng diéu khién. Qua trinh cit, tuyén chon thudc phong s&
tu dong hoan toan cho dén khi két thic.

Yéu cau chung: Do yéu ciu cao mirc do chinh x4c chiéu
dai, khéi luong va do vat mat dau cia thoi thude sau khi cit.
Do tinh chit dic thi ciia thude phong - 14 san pham dé chay,
nd tiém 4n cac nguy co mat an toan. Vi vdy, cac thiét bi, co
cAu cta hé thong can phai didu chinh mét cach téi wu va can



phai tuan thu, dap Gmg duoc cac quy dinh vé an toan cia
cong ngh¢ san xuat thuoc phong.

- Hé théng duoc ché tao tir vat liéu chéng tinh dién, cac
bé mat tiép xtc voi thudc phong co6 d6 nham phu hop khong
gdy xudc bé mit thudc phong.

- Vit liéu ché tao dao cit: Thép hop kim, c6 do cung 16n
(58-62HRC), c6 d6 bén, kha niang chiu mai mon tét, khi cét
khong gay phat sinh tia ltra di¢n.

- Cac phan tir dién yéu cau phong nd, hé théng mang
dién phu hop véi mat bang nha xudng thuan loi cho thao
lap h¢ thong.

- Hé thong diéu khién dugc duoc tai phong riéng voi cac
phan tir chap hanh.

3.2. Cic thanh phén chinh ciia hé thong tw déng cit
thuoc phong

3.2.1. Bang tai con lan dan soi thuoc dén cum co cau cat

Bing tai loai con lin duoc dan dong boi dong co phong
nd thong qua bo truyén dai ring. Con lin va hé thong khung
duogc lam tir thép khong gi. Te d con lan dugc diéu chinh
lu6n nhanh hon tc d6 ra cta soi thude nham duy tri mot luc
kéo nhét dinh gitp soi thudc 6n dinh vé dudng kinh, luc kéo
nay dugc hd tro béi hai con lan ty phoi phia trén. Hai con
lan phia dau bang tai duoc thiét ké linh hoat c6 thé nang 1én
ha xudng nho bo xy lanh kép, didu nay dam bao toc do soi
thudc tai thoi diém cit xap xi bang khong (hinh 2).

Hinh 2. Bang tai con lan dén thuéc.

3.2.2. Cum co cdu cdt

Soi thudc khi dén cum co ciu cit, cam bién tiém can
phat hién va xac dinh chiéu dai thoi thude. Tin hiéu dugc
dua vé hé théng trung tam, diéu khién cym dao di Xuéng
cit thube. Qua trinh dao cit di xudng kéo theo co céu co
khi chan phéi truée khi cit nhim nang cao do tin cdy cia
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o ciu cat. Cum co ciu cét duoc thiét ké gém 2 cum cét ndi
tiép nhau (1 hoat dong, 1 du phong), diéu nay dam bao hoat
dong san xut dién ra lién tuc khong bi anh huéng boi qua
trinh thay dao (hinh 3).

Hinh 3. Cum co’ cau cit.

Co ciu truyén dong cit loai xy lanh khi dugc lua chon,
boi tinh wu viét hon so véi cac co cau truyén dong co khi,
thuy luc vé kha nang hoat dong véi tdc do cao, nhe nhang va
khong gy 6 nhiém méi truong. Diéu nay pht hop voi yéu
cau va diéu kién 1am viéc ciia day chuyén san xuat thudc
phong.

Viéc xac dinh hanh trinh va toc d6 cua xy lanh dugc tinh
toan dap ung cac y€u cau vé dicu kién va nang suat cia san
pham.

Dao cit la phan tir quan trong nhit ctia cum co ciu cit.
Diéu nay anh huong tryc tiép chét lugng san phdm va chu
ky thay dao. Viéc lya chon, tinh toan bién dang va vat liéu
dao, nhom dé tai di co nhimg thuc nghiém. D6i véi dao cit
vat mot mit van dam bao do vat mat dau, tuy nhién chi dam
bao mot bén.

Hinh 4. Bién dang dao cét.
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Déi voi vat lidu 40X, sau khi qua xur Iy nhiét d6 ciing dat
55HRC, tuy nhién qué trinh str dung ty 1¢ mai mon khong
dap uing dwoc yéu cau lam viéc (chu ky thay dao <8 gid lam
viéc). Dao cat dugce st dung vat 2 mat, lam tur thép SKD11
da qua cong doan gia cong, xur 1y nhiét (nhiét luyén) dat do
ctng 58-62HRC. Quy trinh gia cong: Lua chon thép -> Gia
cong -> Kiém tra -> Rira sach -> T6i chan khong -> Thiam
dau -> Ram -> Xtr Iy bé mit (hinh 4).

3.2.3. Cum bang tdi dan dong

Bing tai thang: La hé théng bang tai trung gian dan dong
thoi thude dén cac cong doan khac cia hé théng. Hé théng
chan gia d& lam tir thép khong gi, khung ngang lam bang
nhém dinh hinh, diéu nay thuén loi cho viéc bd tri céac day
dién dong luc cho hé théng. Dong co st dung la dong co
phong n6 ciia PARMA loai YB2-802-4 B3, cho phép phong
chdng chay nd, ngin ngira bao vé cac thiét bi trong khu vuc.
Tbc @6 1490 vong/phut duoc diéu chinh thong qua bién tan.
Céc thao tac diéu chinh duoc thuc hién truc tiép trén may
tinh diéu khién.

Bing tai cong: La bang tai trung gian dan thoi thudc sau
cit dén vi tri can phan loai. Bang tai duoc le“ip dat cac con
lan din huéng nham dinh vi chinh xac chuyén dong ciia thoi
thude trén bang tai. Goc cua va ban kinh cong dugc tinh
toan phu hop véi mit bang nha xudng theo cong thirc sau
va thé hién ¢ hinh 5 va 6.

R, :1,2.[50+‘/(R,. + D) +(§)2] =1060 mm [6]

trong do, R 1a ban kinh ngoéi bang tai cong; R, la ban kinh
trong bang tai cong c6 thé chon tiéu chuan nhu sau: 420,
620 va 840 mm, chon so by bang 620 mm; D 1a duong kinh
soi thudc 42 mm; L chiéu dai soi thude 200 mm.

L

e ——

Hinh 5. So dd tinh toan kich thwéc bang trung gian [6].
LW: chiéu rong bang tai.
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Hinh 6. Bang tai trung gian.
3.2.4. Cum cdn phan loai san pham

Thoi thube dugc bang tai nhan thude dan hudng dén
cum bang tai can, tai day thoi thude s& duoc phan loai theo
nguyén 1y trong lugng nhd cam bién loadcell. Khéi lwong,
sai s& khoi lugng duoc hién thi trén giao dién HMI cua
ta diéu khién. Cac san pham khong dat yéu cau duoc diy
xudng thing phé pham nho bo xylanh khi nén. Toc d6 bang
tai can dugc diéu chinh luén nhanh hon tdc d6 cua bang tai
nhan thuéc nham dam bao trén bang tai can s6 lugng thoi
thudc luon <1 (hinh 7).

Hinh 7. Can phan loai san pham.



Cam bién loadcell, d6 1a don can va mach xir ly. Strain
Gauge trong don can c6 kich thudc nho bang mong tay duge
cép mot nguén dién cd dinh, dién tré cua no sé thay ddi khi
bi nén hay kéo dan, dugc hiéu don gian la thanh kim loai
chiu tai. Thanh kim loai nay mot dau cta no s& duoc gén )
dinh, du con lai grfm vao mat ban can. Khi vat duogc dat 1én
ban can, thanh kim loai nay s& bi uén cong do trong lugng
ctia vt gay ra. Luc nay dién tré Strain Gauge s& bi thay d6i
thong sé vé dién tré. Tin hiéu nay sau d6 duogc chuyén doi
thanh thong tin hitu ich nhd cac thiét bj do luong, dé chuyén
tai dén khu vuce xtr 1y tin hiéu va hién thi 1én man hinh, giap
ngudi dung biét duoc trong lugng cua vat 13 bao nhiéu.

3.2.5. H¢ thong diéu khién cho hé thong tw déng cit
thuéc phong

- Hé thdng diéu khién: Hé thong dién diéu khién dugc
sir dung trong hé thdng 13 dién xoay chiéu 220 V cho cac
thiét bi didu khién nhu dong co, cac thiét bi dién tir... D6i
v6i cac tin hiéu cam bién, dén cac thiét bi dién tir nhu man
hinh cham (HMI), PLC dién ap su dung la dién mot chiéu
24 V. Hé thdng sir dung cam bién quang, cam bién tiém can
dé bao vé, canh bao va dém sb thoi thude.

PLC dong Siemens S7 1200 1214 DC/DC/DC véi 14
DI 24VDC; 10 DO 24VDC; 2A1 0-10VDC; PROGRAM/
DATA MEMORY: 100 KB, sir dung phan mém TIA Portal
dé 18p trinh. PLC Siemens S7 1200 1a mot dong PLC hién
dai, nho gon, manh mé&, d6 chinh xac cao, co6 dﬁy du cac tinh
nang phd bién nhu: Kha ning mé rong linh hoat nhu mo
rong 1/0, truyén thong Modbus, Profibus, cai dit, 1ap trinh
va van hanh cuc ki don gian, truyén thong Profinet gitp két
nbi, giao tiép cac PLC v6i PLC, PLC véi HMI, tich hop cac
chtic naing manh m€ nhu dém, do, diéu khién vong kin, diéu
khién chuyén dong, c6 kha ning ghi dir liéu dé luu trir khi
chay chuong trinh,...

Mot may tinh diéu khién dugc dit tai phong diéu khién
cua hé théng. Trude mdi 1an thuc hién cat thude phong,
ngudi van hanh cin thao tac trén may tinh didu khién dé
thuc hién can chinh vi tri cua cum dao cét, lya chon cum dao
hoat dong (va cum dao du phong), kiém tra cac chdt co khi,
cac diém bao vé an toan, nhdp cac s6 liéu cén thiét cho 16
san pham nhu chiéu dai cat, khdi luong thube phong, toe do
clia hé thong bang tai... Sau d6 khoi dong dé hé thong chay
cat tu dong. Cac thong s6 vé san xuét co thé dugc theo doi,
luru s6 lidu va xudt bao céo dinh ky (hinh 8).
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Hinh 8. Giao dién diéu khién hé thdng tw dong cat thuéc phong.

- Cu hinh diéu khién: C4u hinh diéu khién cta hé thong
dugc xay dung trén nén didu khién va giam sat cia Nha
may xung quanh bd diéu khién kha trinh PLC cip cao va
hé thdng diéu khién giam sat thich hop. B diéu khién PLC
diéu khién céac hoat dong cta hé¢ théng mot cach ty dong va
két ndi ndi voi bo didu khién PLC ciia Nha may thong qua
giao dién Ethernet truyén thong cong nghiép.

Hé thdng tu dong cit thude phong hai gde hinh dng ciing
dugc két ndi v6i hé thong didu khién trung tdm cua Nha
may bing cip quang voi toan bd cac thong tin can thiét
nham quan 1y va giam sat cling nhu dam bao viéc van hanh
6n dinh va dat ning sut yéu cau.

3.2.6. Két qua do dac thuéc phéng sau cdt

Str dung soi thudc phong chiéu dai khoang 1200 mm dé
cit thanh 5 thoi thudc. San pham sau khi cat dugc kiém tra
lai boi thudce cdp do chinh xac 0,02mm, can dién tr 3 s6 1é.
Gia tri cai dat vé khdi luong, chiéu dai nhu sau: NDSI-2K
(480 g, 215 mm); OCI'-2.B41M (145 g, 200 mm). Két qua
do dac va hinh anh thubc phong sau khi cit dugc thé hién &
bang 2 va hinh 9.

Bang 2. Két qua do dac thudc phéng sau cat.

NDSI-2K OCT-2.B41M
Thir tw
Khéi legng (z) ~ Chiéu dai (mm) ~ Khoi lwgng (2)  Chiéu dai (mm)
1 480,2 2155 145,0 200,0
2 480,0 2155 1448 200,5
3 480,0 215,0 144,8 200,0
4 480,2 215,0 144,8 200,0
5 480,0 215,0 145,0 200,5
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Hinh 9. Thudc phéng NDSI-2K va @CIr-2.B41M sau khi cat.

4. Két luan

H¢ théng tu dong cat thue phéng hai gbc hinh dng
dd duoc nghién ctru ché tao thanh cong va lp dit tai day
chuyén san xuét thudc phong hai gdc hinh dng ctia Nha may
7195. Hé thong c¢6 nhimg wu diém sau: Pam bao an toan
cho cong doan cit thudc phong, nang cao niang suat, chat
lwong san pham, giam thiéu anh huong dén sirc khoe cong

JHOAHOC -

nhan van hanh. Hoat dong san xuét duoc van hanh tu dong,
100% thoi thude sau khi cat khong phai tién lai mat dau. Ty
1¢ san pham 13i thap, x4p xi 0,1%. Hé thong hoat dong lién
tuc, khong bi anh huong bdi qué trinh thay dao, tiét kiém
dugc céc chi phi van hanh, stta chira, tuyén chon & cong
doan tiép theo. Hé thong da gdp phan giup Nha may Z195
nang cao kha ning ty dong héa trong cac diy chuyén san
xut, dap ung dwoc nhu cau cap thiét trong cong nghiép
qudc phong.
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