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(57) Sang ché dé cap dén may phun than lon va phwong phap phun 16p phu 1én thanh trong
ctia than lon. May phun than lon bao gdm co ciu xoay than lon, sung phun dé phun 16p
phu 1én thanh trong cua than lon dit trén co ciu xoay than lon va bo diéu khién duoc tao
két cau dé khién cho sung phun bat dau phun khi co ciu xoay than lon & dung vi tri phun.
Cam bién ldp trén co cau xoay than lon xac dinh khi co cdu xoay than lon di trai qua
chuyén dong quay dinh trudc sau khi bat dau phun va, dé dap lai sy xac dinh nay, khién
cho stng phun dung phun.
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Linh vuwe k§ thuit dwoc dé cap

Sang ché dé cap dén 16p phu cua lon bing cach phun. Cu thé hon, mic du
khong nhét thiét, sang ché dé cap dén 16p phu & thanh trong cta than lon bang cich
phun.

Tinh trang k§ thuit ctia sing ché

D3 biét cac than lon c6 thé tiép nhan 16p phi bao vé bén trong, thudng duoc goi
1a “son”. Lép phu nay tiép xitic truc tiép véi dd chira trong lon khi lon nay duge dong
g6i va giam dén muec t6i thiéu su tic dong bat ky gita d6 chira va thanh trong cta lon.
L6p phti ndy c6 thé phai chiu dung ca qua trinh san xuét lon va viéc str dung lon sau
nay, trong sudt thoi han st dung cia no. Déi véi cac lon dung dd uéng va thuc phérn,
16p phu phai khong doc va khong bi hu hong. Trong luong/dé day tdi thiu cta 16p
pht thuong duge pht phai tuan theo phap luét cu thé.

Thong thuong, may phun phu tao ra mot phin ctia diy chuyén san xuét lon va
¢6 thé xir ly 300 lon/phut dén 400 lon/phit. C4c lon nay nay thuong 1a lon c6 hai phan
hodc ba phén. Lon hai phﬁn bao g@)m than lon duoc duc 16 tir mot dia kim loai, véi cac
thanh bén va déy lidn khéi. Sau khi nap ddy, ndp dugc ndi vao miéng hé. Lon ba phan
bao gém than lon dugc tao ra bing cach cudn tAm kim loai thanh hinh tru va han mdi
ndi. Pau dudi duoc ndi vao lon trude khi nap, voi dau trén dugc ndi vao than lon sau
khi nap dﬁy. Lon ba phén 6 thé duoc phun trudc hodc sau khi dau dudi duoc gén vao
than lon. Trong phan mé ta dudi day, viéc d& cap dén “than lon” chi lon hai phan ma
khéng gén dau, hodc than lon ba phan ma khong gén ddu trén, c6 hodc khéng cé dau
dudi duge gan vao.

Céc than lon chua phun dugc dua vao trong may phun ma ¢ d6 ching duoc gitt
nho su hut chan khong trén mot s6 dém da quay, con dugc biét dén nhu 14 cac mam
cap chan khong, dugc b6 tri quanh mam phan d§ quay quanh tam. Néu cac than lon-
duoc phun 1a thép, chung c6 thé dugc giit tai chd nhd cac dém do quay tir tinh. Hop

phan d6, bao gdbm cam trong, dich chuyén (phan d6) mam phén d quay va cac dém do
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quay c6 lién quan>Vé dua cac than lon vao trong vi tri phun tai thoi diém thich hop.
Mot khi da & vi tri, dém d& quay dugc truyén dong quay, thudong thong qua dai truyén
dong c6 lap dong co, ma 14n luot quay than lon da dat & tc d6 ndm trong khoang tir
2000 rpm dén 2750 rpm (vong/phit) trong khi né duge phun phi bén trong bang son
bdi mot hodc nhiéu sing phun. Viéc quay trong khi phun 1a can thiét nham dam bao c6
16p phu déu trén toan bd bé mit trong cla than lon. Péi v6i than lon quay & toe do
2400 rpm, ba vong quay ddy du cta than lon c6 thé duge coi 1a thich hop nhim dim
béo ring luong son chinh xac duge phi déu. Pidu nay c6 nghia 1a thoi gian phun trén
mdi than lon 13 khoang 100ms (mili gidy), trong thoi gian d6 hop phén d§ duy tri sy
khong chuyén dong cia madm phan d6 quay (dugc goi la “thoi gian dimg”). Khi hoan
thanh viéc phun, bd phén 4o dich chuyén than lon da dugc phun ra khoi vi tri va dich
chuyén than lon chua dugc phun tiép theo vao vi tri nim trudc cac sing phun. Sau do,
céac than lon di phun dugc dua vao giai doan tiép theo ciia day chuyén san xuét.

Cac may phun phu cé thé sir dung mot, hai hodc nhiéu sing phun van hanh
song song. Vi du, may sir dung hai sing phun co6 thé phun hai lon lién tiép trén mam
phan do tai cung mot thoi diém. Mbi su phén d¢ cua mim khién cho mim quay dé
dua hai lon tiép theo phit hgp véi cac sing phun. WO2009143134 boc 10 thiét bi phun
pht d& phii c4c than lon.

Trong may phun nhu méy phun CarnaudMetalbox""™ "3200" da dugc boc 10
trong WO2014/147163, cira sd phun duge gidm sat boi hai co dinh thoi va céc cam
bién, dit trén truc dAu vao ciia hop phan do. Cac cam bién ndy duge lién két voi hé
théng phun son va didu khién khi céc sung phun bét va tit lién quan dén than lon dang
quay. Cira s6 phun dugc didu khién boi profin chuyén dong ctia hop phan do. O tbc do
san xuét 350 than lon/phut, thoi gian dimg 12 100ms. Khodng thoi gian nay co6 thé
duoc chia thanh 8ms dé bat sting phun, 84ms @& phun lon va 8ms d8 tét sing phun. Pé
dam bao phu trong lugng son chinh xac, do dung sai 16n dugc gén vao clra s6 phun da

duge dinh thoi nay. Piéu niy c6 thé din dén viéc phun lwgng son qué mic.
Ban chit k§ thuét ciia sing ché

Theo khia canh tht nhat, sang ché d& xuit may phun than lon bao gdm co cdu

xoay than lon, sing phun @& phun 16p pht 1én thanh trong cta than lon dit trén co cdu
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xoay than lon va bd didu khién dugc tao két cAu dé khién cho sung phun bit dau phun
khi co cdu xoay than lon & ding vi tri phun. Cam bién lap trén co céu xoay than lon
xac dinh khi co cAu xoay than lon da trai qua chuyén dong quay dinh trude sau khi bt
du phun va, dé dap lai sy xac dinh nay, khién cho sung phun dirg phun, sao cho téng
thoi gian phun cta sing phun twong Gng vdi thoi gian duge yéu cdu dbi véi co cau
xoay than lon dé dat duoc sb vong quay mong mudn, nhu dugc cam bién x4c dinh .

Theo cach khéc, cam bién c6 thé 1a cam bién co hoc, quang hoc hodc dién tir
lp trén co cu xoay thén lon.

Néu cam bién 1a cam bién quang hoc lip trén co cAu xoay than lon, né ¢é thé
bao gdm ngudn 4nh sang va bd phat hién, va chuyén dong quay cua co cAu xoay than
lon ¢6 thé khién cho su diéu bién anh sang dugc huéng dén ngudn anh sang.

Ngudn anh sang va bo phat hién c6 thé duoc bd tri cung nhau, va bd phat hién
c6 thé phat hién 4nh sang duoc phan chiéu tir co céu xoay than lon.

Ngudn anh sang c6 thé 1a laze.

Co cAu xoay than lon ¢6 thé tao ra cac 10 phan do dugc tao két cAu dé diéu bién
anh sang dugc hudéng nguogc vé ngudn 4nh sang.

Cam bién c6 thé 1a cam bién do gan, vi du, cam bién dién tir.

Co c4u xoay than lon c6 thé 12 mam cip chan khong hodc mém cap nam cham
dé kep than lon.

May phun théan lon c6 thé bao gém cic co céu xoay than lon gin vio mam phan
do quay, va co thé duoc tao két cau dé phén do céc co cAu xoay than lon theo trinh tu
phu hop v6i sing phun.

B6 diu khién c6 thé c6 co c4u dinh thoi co hoc.

Theo khia canh thir hai, sang ché dé xuét phuong phép phun 16p phu 1én thanh
trong cta than lon va phuong phap nay bao gdm céc budc: dit than lon 1én co chu
xoay than lon; dua co cAu xoay than lon va than lon d& dét phu hop véi sing phun; bt
dAu phun bang cach st dung sing phun; sir dung cam bién lap trén co céu xoay than
lon dé xac dinh khi co cAu xoay than lon da trai qua chuyén dong quay dinh trudc sau
khi bét diu phun; va dé dap lai su x4c dinh nay, tit sing phun, sao cho tong thdi gian
phun ctia sing phun twong tng v6i thoi gian duge yéu cAu dbi voi co cu xoay than

lon dé dat dugc s vong quay mong mudn, nhu duge cam bien xac dinh.
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Cam bién ¢6 thé 1a cam bién co hoc, quang hoc hodc dién tir lip trén co cdu
xoay théan lon.

Néu cam bién 13 cam bién quang hoc lp trén co cdu xoay than lon, phwong
phap nay c6 thé bao gdm budc hudng dnh sang tir cam bién 1én trén co cAu xoay than
lon va phat hién sy diéu bién 4nh sang do co cdu xoay than lon gy ra.

Néu cam bién dién tir lip trén co cdu xoay than lon, phuong phap nay c6 thé
bao gdm budc sir dung cam bién dé phat hién sy diéu bién ciia truong dién tir do
chuyén dong quay clia co ciu xoay than lon gay ra.

Su diéu bién nay co thé duoc gdy ra boi cac 16 phan dd, k& hé hodc cac dac

diém khac dugc tao ra trén hodc quanh co cau xoay than lon.

M& ta véin tit cac hinh vé

Fig.1 1 hinh v& thé hién may phun than lon thong thudng;

Fig.2 14 hinh v& phdi canh thé hién mdt phan ciia cum phun than lon;

Fig.3 1a hinh v& phéi canh thé hién puli ctia mam cip dé st dung trong cum
duoc thé hién trén Fig.2;

Fig.4 1a hinh v& mat cit ngang thé hién cum dugc thé hién trén Fig.2;

Fig.5a 1a hinh V& dang so d6 thé hién sé lugng vong cudn clia than lon trong
cum phun d3 biét;

Fig.5b 1a hinh v& dang so dd thé hién s6 lugng vong cudn ciia than lon trong
cum dugc thé hién trén Fig.2; va

Fig.6 12 so d6 thé hién phuong phép van hanh mdy phun.

M3 ta chi tiét sang ché

Fig.1 12 hinh v& dang so @b thé hién méay phun than lon da biét. Theo cach b tri
" ndy, cac than lon chwa dugc phun 32 di vao voi phun thong qua dudng din 30, ma
trong d6 chung dugc tiép nhéan trong cac hc 52 bao gdbm mam cdp chan khong 36 va
puli 38 ciia mam cip. Cac hbc 52 duge bb tri quanh mam phén d§ quay hinh tron 34.
Mam 34 dugc phan do quanh tdm 40 cia mam béi hop phan do (khdng duoc thé hién
trén hinh v€ nay), sao cho hai than lon lién tiép 32 dugc phan d6 lan luot vao trong vi

tri phun.
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Khi mdi cap than lon 32 dugc dich chuyén vio trong vj tri nim trudc cic sing
phun 48 tuong tmg, puli 38 cila mdm cdp ma trén d6 cic mam cdp chan khong 36 va
céc than lon 32 duoc dat an khép véi dai truyén dong cé l4p dong co, bao gdm dong
co truyén dong 44, dai truyén dong 46 va puli chay khong tai 50. Sw an khép nay
khién cho cac puli 48 ctia mam ciip, cAc mAm cip chan khong 36 va do d6 céc than lon
32 quay.

Puoc dit trén truc dau vao cia hop phan do (khdng duoc thé hién trén hinh v&
nay) 13 hai “cd” dinh thoi, mdi co trong s6 céc cd ndy dugc ding lam cd dinh thoi vat
Iy. Céc c& ndy c6 cac hinh dang goc khac nhau dé tao ra cira s6 phun. Céac cam bién
gin (d6 gan) dugc st dung dé x4c dinh vi tri ciia céc cd béo hi€u hé théng diéu khién
bat va tht sting phun. Cira s6 phun chi dua trén viéc dinh thoi, khi dugc diéu khién boi
profin chuyén dong ctia hop phan d6. Khi viéc phun hoan thanh, hai than lon 32 da
dugc phun duoc phan d9, va roi khéi mdy phun nho duong clia mam xa 42 va dudng
dan 30.

Fig.2 12 hinh v& mit cft ngang dang so d6 thé hién mot phan cia thiét bi cai tién
10 d& st dung trong may phun than lon. Cum nay bao gdm mam cip chan khong 4 ma
than lon 2 dugc dat trén d6. Mam cép chan khong 4 an khép véi puli 6 cia mam cép,
ma dén It minh duoc din dong boi dai truyén dong c6 1ip dong co 12. Trong vi du
nay, puli 6 cia mam cip con c6 cac 16 phan @ hinh tru 14, puli 6 clia mam cp nim
trong dudng ngim cla cam bién laze 8. Khi puli 6 ctia mam cip &n khép véi dai
truyén dong c6 lip dong co 12, mam cip chin khong 4 quay quanh truc gitra. Khi
mam cép 4 quay, than lon 2 dat trén do6 cling quay. Diéu nay cho phép thanh trong ciia
than lon 2 tiép nhan 16p phu biang son déu tir mot hodc nhiéu sing phun, nhu s& duge
mo ta dudi day. Thiét bi 10 con bao gém bd diéu khién 15, duoc dinh vi sao cho no bat
stng phun khi puli 6 cia mam cé@p & dung vi tri phun.

Fig.3 13 hinh v& phbi canh thé hién puli 6 ciia mam cép dé sir dung trong cum
dugc thé hién trén Fig.2. Puli 6 gdn nhu ¢6 dang hinh tru va c6 ranh 16 cia dai truyén
dong quanh chu vi ngoai. Ranh 16 cta dai nay cho phép puli 6 dugc dan dong boi dai
truyén dong c6 lap dong co 12 (khong dugc thé hién trén Fig.3), khién cho puli 6 quay
quanh truc gitta. Nhu c6 thé thiy duogc trén hinh v& nay, puli 6 ¢6 muoi 1im 16 phan

d6 14, dugc phan bd déu nhau quanh puli 6. Fig.4 ciing 14 hinh v& mat cét ngang clia
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thiét bi 10 dé sir dung trong may phun than lon, thé hién than lon 2 nim tron ven trong
thiét bi nay va sing phun 20. Thong thuong, thén lon 2 quay & tbc d6 nim trong
khoang tir 2000 rpm dén 2750 rpm.

Nhu c6 thé théy rd trén Fig.4, cam bién laze 8 dugc dit & phia dbi dién cua puli
6 cach khoi mam cdp chan khong 4, va quay mat vé céc 16 phan do 14 (khong dugc thé
hién trén Fig.4) trong puli 6. Cam bién 8 truyén thong tin hidu v6i sting phun 20 va c6
thé bdo hiéu dé tit sing phun 20. Néu mam cip chan khong 4 dugc phan do bén trong
vi tri & phia trude sing phun 20, puli 6 cia mam cdp dn khép véi dai truyén dong co
lip dong co 12 va puli 6, mam cdp chan khong 4 va than lon 2 bét d4u quay. Ltc nay,
sting phun 20 bat va bét diu phun son vao thianh trong ctia than lon 2 dang quay. Viéc
quay than lon 2 khi n6 d4 dugc phun dé dam bao 16p son phit déu tir sting phun 20.

Cam bién 8 giam sat tong sd vong quay ctia puli 6 cia mam cdp, cung voi viée
b4t dAu tinh toan khi sting phun bit dau phun, hoic c6 thé sau khoang thoi gian dinh
trudc sau khi sing phun bét dau phun (du d8 dat dén tdc dd x4 mong mudn clia sing),
bing cach tinh todn s Iuong céc 15 phan d6 di qua duong ngdm 18 ciia nd. C6 thé thiy
duoc rang néu céc 16 phan @6 di qua chum laze duge tao ra boi cam bién 8, anh sang
da phan chiéu vé cam bién s& duge didu bién (gia st ring bé mit trong ctia cic 16 phan
d6 phan chiéu du, vi du, bing cach phii ma bac 1én céc 13). Bing cach st dung bd phat
hién thich hop & cam bién, su diu bién nay c6 thé dugc phéat hién va duoc gidi ma dé
tao ra s6 lwong 13 tinh toén cin thiét.

Mot khi cam bién da tinh toan dugc sb lwong 18 phan do can thiét, né béo hiéu
cho sung phun 20 khién cho sting phun 20 tit va dimng phun. Trong vi dy dugc thé hién
ndy, do téng s6 ¢6 muodi 1am 18 phan do 14, mot vong quay ddy du cua puli 6 cia mam
cdp s€ xay ra khi muoi lam 16 phan do di qua duong ngam 18 ciia cdm bién 8. Néu can
phai ¢6 ba vong quay cua thin lon dé dam bao 16p phti thich hgp, cam bién s& bao hiéu
dé tat stung phun khi sb lugng 15 tinh toan dat dén bdn muoi 1am (hoic bdn muoi sau
@& dam bao su chong lap).

Fig.5a va Fig.5b 1a cac hinh v€& dang so b thé hién s lugng vong cudn clia lon
(chuyén dong quay tron ven cua than lon) trong cum phun than lon thong thuong va
trong cum nay lan lugt duge thé hién trén cac hinh v& tir Fig.2 dén Fig.4. Trén céc

hinh v& nay, viéc phun than lon 2 bat diu & cac didm 22 va két thic & cac diém 24.
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Trong cum thong thudng dugc thé hién trén Fig.5a, ctra sb phun, nghia 13 thoi gian
- phun, trong khi than lon 2 dugc phun boi sing phun 20, dugc didu khién boi cac bd
dinh gio. N6i cach khéc, sing phun 20 bit du phun & diém 22 va dimg phun & diém
24 tai cac thoi diém dinh trude bat ké vi trf thuc té cta than lon 2. Ctra sb phun thuong
duoc cb dinh & 100ms. Cira sb ndy c6 dung sai nhit dinh dé dam bao rang than lon 2
da dén dung vi tri phun va luong son da dugc phi it nhét 13 lugng t1 thidu can thiét.
Dung sai nay trong cura s6 phun c6 thé can dén 3,5 vong quay cla lon (3,5 vong quay
day du cta than lon) thay vi thue té chi cin 3 vong quay cua than lon d& ¢im bio ding
trong lugng son dugc phu 1én thanh trong cua than lon 2. Dung sai nay dan dén sy
lang phi son vao khoang 0,5 “l6p” son trén mdi than lon. Nuéc sach, ma duoc sir dung
trong qué trinh phun, ciing bi 1ang phi.

Trong cum cai tién duwgc mo ta trong ban md ta nay, khodng thoi gian cira 5O
phun khéng dugc diéu khién bing bd dinh gid bang profin phun dugc thé hién trén
Fig.5b. Thay vao d6, ctra s6 phun dugc diu khién boi cam bién 8 ma c6 dudong ngim
trwe tiép 18 cta cac 15 phan do 14 trén puli 6. Cira sd phun bét dAu tai thdi diém cu thé
trong trinh ty van hanh ctia may, dugc diéu khién bi co ciu dinh thoi co hoc, nhu ¢
dinh thoi, sau d6 sung phun 20 bét ddu phun Ién thanh trong ctia than lon 2 dang quay
dé tao ra 16p son phii. Khi cdm bién 8 xac dinh rang puli 6 cia mam cip va nhd d6
than lon 2 d3 trai qua sd vong quay tron ven dinh trudc can thiét sau khi bat ddu phun
nhu dwoc md ta trén ddy, cam bién 8 truyén théng sing phun 20 khién cho sing phun
20 ding phun. Cam bién 8 giam sét vi tri géc clia than lon 2 bang cach theo di s6 1an
puli 6 cia mam cdp dad hoan thanh s& lwong vong quay tron ven. Diéu nay tuong tng
v6i tdng thoi gian phun can thiét dé dam bao trong luong son thich hgp phi 1én thanh
trong ctia than lon 2.

Cach b tri duoc thé hién trén Fig.5b nhu duge md ta trén ddy din dén ctra s6
phun ngén hon, nén dung sai dugc gén vao ctra sb phun dugc diéu khién bang bd dinh
gio trd nén khong cAn thiét nira. Pidu nay lam ting tdng than lon trén mdi phut ra khéi
may phun son, vi viéc dinh thdi ctia hop phan do co thé dugc tao két clu dé diéu tiét
ctra sb phun da dugc gidm, dé phan do than lon da dugc phun mdt cach nhanh hon.
Téng s vong quay cla than lon, trong vi du nay, dugc giam tir khoang 3,5 dén 3,05,

nhu duge thé hién trén Fig.5b. Ba 16p son phu ddy du duge dam bao, nhung su chdng
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1ap duge giam xubng khoang 0,05 vong quay (18 d9). Pidu nay dan dén son dugc tiét
kiém khoang 0,45 vong quay (162 d0) trén mot than lon. Ngoai ra, tbc d6 quay ctia
than lon trong qua trinh phun son ¢6 thé duoc giam sét.

Fig.6 1 so db trinh tur thé hién phwong phép van hanh may phun dé phun 16p
phti 1én thanh trong cta thén lon. Phuong phép nay bao gbm cac budc sau:

S1: Dt than lon 1én co ciu xoay than lon

S2: Pua co cdu xoay than lon va than lon da dat pht hop véi sing phun

S3: B4t d4u phun bang cach st dung sting phun

S4: Sir dung cam bién dugc 18p trén co cAu xoay than lon dé x4c dinh khi co
cAu xoay than lon da trai qua chuyén dong quay dinh trude sau khi bét dau phun

S5: bé dap lai su x4c dinh nay, tht sting phun.

Ngudi co6 hiéu biét trung binh trong linh vuc k¥ thuat nay thdy 13 ring cac su
bién d6i khac nhau c6 thé duge thuc hién dbi v6i cac phuong 4n néu trén, ma khong
nim ngoai pham vi bao hd cta sang ché.

Vi dy, thay vi b tri puli clia mam cdp va dai truyén dong c6 lip dong co, co
cAu banh ring, hodc cic phuong tién khic co thé clp su truyén dong cho mam cdp
chan khong hodc nam chdm va lon.

Téng s6, kich thudc, hinh dang va sy phén b cta puli cia mam cip cac 16 phan
d6 ¢6 thé duge thay déi. Vi dy, thay vi 15 18 hinh tron dugc thé hién trén Fig.3, s
lugng 15 phan do c6 thé 16n hon, nhu tir 20 dén 60, tuy ¥ 40, nho hon, nhu 10. Theo
mot sb phuong 4n cia sang ché, mot 16 phén d¢ hodc dAu hiéu khac ¢6 thé 1a du. Cac
dAu hiéu khac c6 thé bao gdm ranh hozc khe hé.

Cac phuong phap khac d8 giam st tong sb vong quay cta puli cia mém cip c6
thé duge st dung. Cam bién c6 thé 1a cam bién co hoc, quang hoc hodc dién tir lap trén
co chu xoay than lon. Vi dy, cac bé mit phan chiéu c6 thé thay thé cac 16 phan do néu
trén. Ngoai ra, puli cia mam cap c6 thé duoc trang bi mot hodc nhiéu nam chdm ma
cho phép cam bién dua trén tir tinh dé gidm sat vi tri géc cia nod.

Cam bién gin quang hoc nhu duge md ta trén day c6 thé 12 cam bién laze, dugc
tao két ciu dé phan chiéu chium laze tir bé mit cia puli ctia mam cdp, phat hién su thay
di chidu sau khi m&i 15 phan @9 di qua duong ngdm clia cAm bién. Ngudn énh séng

két hop va bd phét hién c6 thé dwoc bd tri cing nhau. Ngoai ra, bo phét hién c6 thé



35290

duoc bé tri & phia dbi dién cta puli cach khoi ngudn dnh sang.

Kiéu cam bién khac, c6 thé dugc tao két cdu dé van hanh thay thé cho cac 16
phan do néu trén, c6 thé duge st dung. Cam bién gin hodc cam bién d6 gin c6 thé
duge st dung, nhu cam bién dién tir. Cam bién nay c6 thé phat hién sy diéu bién cia
trrong dién tlr, dugc gy ra boi chuyén dong quay ctia co ciu xoay than lon. Cam bién
¢6 thé 13 cam bién co hoc, quang hoc hodc dién tur lép trén puli cia mam cap.

B6 diu khién c6 thé bao gdm co ciu dinh thdi co hoc, nhu ¢ dinh thoi.

Nhiéu hon mot stng phun c6 thé dwoc 4p dung cho cym nay, hodc than lon c6
thé duoc phun & nhiéu hon mot vi tri. Vi du, than lon c6 thé duoc phun 1én dén bdn vi
tri.

Nhidu hon mét cam bién c6 thé 13 cam bién duoc st dung trong viéc phat hién
vi tri cta than lon. Cc cam bién bd sung c6 thé duge bd tri & vi tri bt ky bén trong
cum thich hgp cho viéc gidm sat puli cila mam c@p.

Su truyén thong gifta cic cam bién va cac sting phun c6 thé theo cach thich hop
bat ky, vi du, truyén thong c6 diy hoic khong day hodc nho su két hop cua cac cach.

C6 thé thdy rang trong lugng hoic do day son cin thiét trong Gmg dung cu thé
bét ky s& phu thudc vao kich thuéc va hinh dang cua than lon dugc phun. Ba vong phi
son cua than lon 14 vi du cua mot ing dung, nhu dugec mo ta trong ban md ta nay.

Cum duge md ta trén ddy ¢ thé duoc st dung trong 16p phun phu & pham vi
cia céc than lon, vi dy, than lon dung thuc pham va dung d6 ubng hai phan. Cum nay

c6 thé duoc st dung voi ca than lon bing thép va bang nhom.

-10-
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YEU CAU BAO HO

1. May phun théan lon (10) bao gdm:

co cdu xoay than lon (4);

sting phun (20) dé phun 16p phti 1én thanh trong cta than lon (2) dat trén co ciu
xoay than lon;

b6 didu khién (3) dugce tao két cAu dé khién cho sing bit ddu phun khi co cdu
xoay than lon & ding vi tri phun; va

cam bién (8) lp trén co cAu xoay than lon dé xéac dinh khi co cAu xoay than lon
da trai qua chuyén dong quay dinh trude sau khi bét ddu phun va, dé dap lai sy xéac
dinh nay, khién cho sing phun dirng phun, sao cho téng thoi gian phun ctia sing phun
tuong ung voi thoi gian duge yéu ciu déi vé6i co chu xoay than lon dé dat duoc sd

vong quay mong mudn, nhu dugc cam bién x4c dinh.

2. May theo diém 1, trong d6 cam bién (8) 1a cam bién co hoc, quang hoc hodc dién tix

14p trén co cu xoay than lon (4).
3. May theo diém 2, trong d6 cam bién (8) 12 cam bién quang hoc l4p trén co cau xoay
than lon (4) va bao gdm ngudn anh sang va b phat hién, chuyén dong quay cla co ciu

xoay than lon khién cho sy di€u bién anh sang dugc huéng dén ngudn anh sang.

4. May theo diém 3, trong d6 ngudn 4nh sang va b phat hién gan nhu dugc bd tri

cung nhau, va bd phat hién phat hién anh sang phan chiéu tir co ciu xoay than lon (4).
5. May theo diém 3 hoic 4, trong d6 ngudn dnh sang 1a laze.

6. May theo diém 3 hoic 4, trong d6 co chu xoay than lon (4) tao ra céc 16 phan do

(14) duoc tao két cAu dé didu bién anh sang dugc hudng ngugce vé nguodn anh séng.

7. M4y theo diém 1 hodic 2, trong d6 cam bién (8) 1a cam bién do gan, nhw cam bién

dién tur.

-11-
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8. May theo diém bét ky trong sb cac diém néu trén, trong d6 co ciu xoay than lon (4)

12 mam cap chan khéng hodc mam cdp nam chim dé gitr than lon (2).

9. May theo diém bat ky trong s0 cac diém néu trén, trong d6 mdy nay c6 cac co cau
xoay than lon (4) gan vao mam phan d quay, va duoc tao ket cau dé phén df cac co

céu xoay than lon theo trinh ty phu hgp v6i siing phun (20).

10. May theo diém bét ky trong sb cac diém néu trén, trong d6 bd diéu khién (15) c6

co cau dinh thoi co hoc.

11. Phuong phép phun 16p phu 1én thanh trong cua than lon bao gdm céc budc:

dat than lon (2) 1én co cu xoay than lon (4);

dua co cdu xoay than lon va than lon da dat phi hop voi sting phun (20);

bét diu phun bang cach sir dung sing phun;

st dung cam bién (8) lap trén co cau xoay than lon dé xéc dinh khi co cdu xoay
than lon da trai qua chuyén dong quay dinh true sau khi bét dau phun; va

dé dap lai su xac dinh nay, tit sing phun, sao cho téng thoi gian phun cla sung
phun tuong ung vaéi thoi gian dugc yéu cAu d6i v6i co cAu xoay than lon dé dat duoc

s6 vong quay mong mudn, nhu duoc cam bién xac dinh.

12. Phuong phép theo diém 11, trong d6 cam bién (8) 14 cam bién co hoc, quang hoc

hoac dién tir lp trén co cAu xoay than lon (4).

13. Phuong phép theo diém 12, trong d6 cam bién (8) 1a cam bién quang hoc lap trén
co cdu xoay than lon (4), phuong phap nay bao gdm budc hudng anh sang tir cam bién
1én trén co cdu xoay than lon va phat hién su diéu bién anh sang do co céu xoay than

lon gay ra.

14. Phuong phap theo diém 12, trong d6 cam bién (8) duoc lp theo kiéu dién tir trén

co cau xoay than lon (4), phuong phép nay bao gdm budc sit dung cam bién nay dé

-12-
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phét hién sy di€u bién cla truong dién tir do chuyén dong quay cla co cau xoay than

lon gay ra.
15. Phuong phép theo diém 13 hoacl4, trong d6 su didu bién dugc gay ra bdi cac 16

phan d6 (14), khe hé hodc céc dAu hiéu khéac duoc tao ra trén hodc quanh co chu xoay

than lon (4).
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Fig.1 (Giai phap ky thuat da biét)
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Fig.2
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