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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén van hoa thuat 3/2 c6 thé tao ra khi véi ap suét cao, 1am kich
hoat c4c co cdu co khi gitip dong kin hodc mé théng dudong dan chit luu theo yéu ciu. Van
hoa thuat 3/2 theo sang ché dic biét phu hop st dung trong hé thdng dong luc cia hang
khong vii try hodc hé thdng chira chay.

Tinh trang ky thuit ciia sing ché

Hién tai, d6i v6i cac nhu ciu st dung van thuy luc khi nén 3/2 (van ba céng hai vi
tri ¢6 chitc ning dong dong chit luu loai ndy ddng thoi phai cho dong chit luu khéc di
qua), déu st dung co ciu dién tir thuong co6 céu tao phirc tap, gia thanh cao lai khong dap
tmg duoc do tin cdy can thiét. Bén canh d6 véi cac ing dung trong nganh hang khong vii
tru yéu céu kich thude nhod gon va dam bao do kin khit vi 4p suét cao, do d6 can st dung
loai van khéc phu hgp hon nhu van hdéa thuét.

V& co béan, van hoa thuat 1a thiét bi st dung mot 14n hoat dong kiéu "cat" hodc "tham
nhap" dé m& duong din chét 1ong di qua. Nguyén tic hoat dong bao gom sir dung khi dudi
ap suét cao tao ra bdi bd hoa thuat dé dich chuyén mét chi tiét cung. Tuy nhién, cac thiét
ké hién tai phan 16n 1a cac dang van hai trang thai kiéu dong hodc mé. Hon thé, hau hét
cac van nay déu gip phai nhugc diém 13 khéng c6 di do kin gitra ving chtra khi dugce tao
ra b6i bd hoa thuit va ving din chét long; hién twong ap suit ting dot ngdt, thoi gian 6n
dinh sau khi nd hoa thuat; cac di vat sinh ra trong qua trinh hoat dong va cudi cung la hién
tuong cac ro ri dién sau khi kich n6 héa thuat. Do d6, cac van nhu vay khong tuan thi céc
yéu cau nghiém ngit va khong thé dugc str dung trong cac linh vuc hang khong vii tru.

Trén thé gi6i hién nay cling c6 mot vai sang ché thiét ké cac van hoa thuat tuy nhién
déu chi giai quyét dugc mot trong sb cac van dé nay. Cu thé:

- Bang sang ché tai My sé don US4619284A: mb ta mot vai thiét ké van hoa thuat st
dung mot hoac nhiéu bd hoa thuét tao ra khi ap suét cao, ¢ tac dung lam bién dang
dot ngdt mang ngan c6 dang cimg. Phan thiét ké con lai tao ra mot xung luc, cat
mot dau kin, do d6 giai phong dudng din chit 1ong. Mang gitip 1am kin hoan hao

gifta ving luu thong chit 1ong va ving chira khi do cac bd hoa thut tao ra. Uu diém
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ctia sang ché 1a tac dung bit kin tuyét voi gitra viing dan chét 16ng va ving khi dugc

tao ra bdi qua trinh hoa thudt, bén canh d6 thiét ké cling lam giam kich thuéc va

khéi luong tong, dé n6 co thé duoc tich hop vao cac hé thdng phirc tap ciia bé phong
va vé tinh va c6 thé chdng choi vai cac didu kién mdi truong khic nghiét.

- Bing sang ché tai Nga sé don RU2641789C1: mé ta mdt van hoa thuat ma bén
trong than van gdm bd hoa thuat va pit-tong duoc gin trén mot truc. Trén phan
vudng goc voi hudng chuyén dong cia pit-tong c6 mot dudng dng duge bit kin bang
cach han thém mét chi tiét dang nat dugc lam bang vat liéu giéng duong dng. Trén
chi tiét nut nay thiét k& mot ranh vé6i chiéu dai ranh 16n hon nta chiéu dai cta chi
tiét nit. Muc dich ctia ranh 1a dé khi co cdu hoa thuat duoc kich hoat, pit-tong dich
chuyén doc theo than van d& dang cit dut ndt bit kin. Trén truc pit-tong ciing ¢6
mdt ranh hinh khuyén duogc tao trén bé mit hinh tru bén ngoai cia pit-tdng, vi tri
ranh ndy thang hang véi vi tri cia dudng dng sau khi van duge mé dé mé duong
dan chét luu di qua. Sang ché nay do d6 gitip cai thién d6 kin khit va do tin cay.
Pé khic phuc nhitng vén d& trén, sang ché dé xuét thiét ké van hoa thuat 3/2 (ba

cbng hai vi tri) voi chitc nang dong mé cac dudong dan chit luu theo yéu ciu st dung co
cAu cat hoa thuat ciia kim hoa va mang van.
Ban chit ky thuét ciia sing ché

Muc dich ctia sang ché 1a @& xudt van hoa thuat 3/2 (ba cong hai vi trf) c6 kha nang
két hop dong mé nhidu dudng chit luu ddng thoi, ¢6 thoi gian dap ung nhanh, cau tao don
gian, do d6 lam giam kich thudc khéi luong téng thé dé ap dung trong céc linh vuc hang
khong. Pac diém dic trung cua van hdéa thuat theo sang ché 13 co chu “cit” cua kim hoa
1én mang van duogc gan trén than van. Cu tao dic biét cia kim hoa va than van gitip ting
do kin khit, do tin cay hoat dong dé)ng thoi lam gidm hién tugng tang ap chét luu 1én hé
thdng va di vat phat sinh trong qu4 trinh cat.

Dé dat dugc muc dich trén, sang ché dé xuit van hoa thuat bao gﬁ")m: théan van, trong
d6é bo héa thuat va kim hoa duogc lép trén mdt truc, mot mang ngan kim loai nam vudng
g6c v6i huong chuyén dong cua kim hoa va duoc han kin véi hai nira ciia than van, trén
than van ¢6 cac cut ndi duoc thiét ké theo tiéu chuin dé lap rap véi cac duong éng sao cho
dam bao yéu cau vé do kin khit, cac cit nbi nay dugc han trén than van theo cac phurong

phép han tich hodc han la-de. Vi tri cua cac ctt ndi va mang ngan tuy thudc vao yéu cau
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thiét ké mong mubén déng hay mo duong chit luu nao. Trén kim héa c6 cac vét khia tai
phia dau miii kim héa c6 vai tro dinh hudng cho viéc pha hity mang van tao hinh dang
mang van sau pha hity phtt hgp nhit trong viéc dan dong chit luu tranh tén hao ap suét,
khong gay ra céc di vat sau khi mang van bi pha thing va ngoai ra cac vét khia nay ciing
c6 tadc dung giam hién tuong tang ap dot ngdt va thoi gian 6n dinh ap sut sau khi kich hoat
van. Vung khong gian khi sinh ra bdi bg hoa thuat dugce 1am kin bdi cac gioang cao su gitp
tranh khi di vao trong chat luu va thoat ra méi trudng ngoai. Phan dic biét ctia co ché cit
14 cAu tao dic biét cua kim hoa va mang van.
M t4 viin tit cdc hinh vé

Hinh 1-a 13 hinh v& mat cét ngang thé hién trang thai van hoa thuét trudc khi kich
hoat hoa thuat theo phuong an thiét ké thir nhat;

Hinh 1-b 13 hinh v& mat cét ngang thé hién trang thai van hoa thuat sau khi kich
hoat héa thuat theo phwong 4n thiét ké thir nhét;

Hinh 2-a 1 hinh v& mit cit ngang thé hién trang thai van héa thuét trudc khi kich
hoat hoa thuat theo phuong 4n thiét ké thu hai;

Hinh 2-b 13 hinh v& mit cit ngang thé hién trang thai van héa thuat sau khi kich
hoat hoa thuat theo phuong 4n thiét ké thi hai;

Hinh 3 14 hinh v& mit cit ngang thé hién cdu tao ctia phan than chinh.
Mo ta chi tiét sang ché

Tham chiéu Hinh 1-a, md ta c4u tao ctia van hoa thuat 3/2 theo thiét ké g@)m nhitng
thanh phén co ban: than van; kim héa; bo hoa thuat; bac 16t; cac cut ndi va gioang lam kin.

C6 thé thay rang than van 1 duoc cAu thanh bdi phan than chinh 10 va phan than
phu 12, giita hai phan than dwoc ngan cach boi mang ngan 11. Dé dam bao d6 cimg va tinh
kin khit ctia than van 1, cc chi tiét nay dugc han véi nhau boi bang mdi han tich hoic la-
de dé tao thanh than van hoan chinh.

Mang ngin 11 nay c¢6 hinh dang nhu mét tim kim loai mong c6 tac dung ngan cach
chét luu giita cac ché @6 1am viéc khac nhau ctia van hoéa thuat. D6 diy mang ngan 11
thong thuong tir 0,2-0,5mm dé dam bao do kin theo ap sudt hoat dong yéu cau, dong thoi
dam bao kha ndng dam xuyén cta kim hoéa khi kich nd hoa thuat. Vat liéu ché tao mang
ngan 11 phai ddng nhat véi vat liéu 1am than van 1 dé tranh nhiing 15i phat sinh trong qua

trinh han.
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Théng thudng vt liéu duogc sir dung ché tao than van 1 14 thép khong gi (thép i-
nbc) dap ung tdt cac tiéu chi vé& d6 bén co hoc, kha nang st dung duoc trong nhiéu diéu
kién moi trrong va cac loai chat luu khac nhau.

Phén than phy 12 vé& co ban 1a hinh tru trdn rdng va mét dau kin. Trong khi phan
than chinh 10 ciing 12 hinh tru rdng nhung ¢6 duong kinh thay ddi lién tuc doc theo chiéu
dai nhu Hinh 3, gf”)m ba doan: doan mot tai vi tri han mang ngéan, duong kinh trong phﬁn
than chinh 10 & doan nay thong thuong s& nhé hon dudng kinh trong ctia phan than phu
12 tir hai dén bdn 1an d6 day ctia mang ngan dé khi kim héa 2 cét vio mang ngan 11 khong
bi x¢é thanh nhitng di vat trong than van; doan hai c6 hinh dang con loe c6 tic dung dirng
chuyén dong ctia kim hoa va déng kin duong chét luu; doan ba duoc 1ap véi bd hoa thust
bang mdi ghép ren.

Trén phén than van 1 ¢6 cac chi tiét nhu sau:

Kim héa 2 dugc lam tir thép khong gi hodc nhém; phan dudi kim hoa két hop vai
than van 1 cho dang co ciu xi lanh, pit-tong; phan d4u kim hoa 2 ¢6 dang hinh nén nhon
c6 chirc nang xuyén pha mang ngan 11, trén chép non nay duge thiét ké cac vét khia theo
g6c 120° gép phan dinh huéng dang ciia mang ngan phong tranh di vét phat sinh trong qua
trinh cit. Pong thoi cac vét khia nay ciing c6 tac dung dan dong chat 16ng nguoc; trén than
kim héa 2 ¢6 mot phan khuyét 21 duong kinh nho hon than van 1 gitp tao dong chay cho
chit lvu khi van héa thut chua hoat dong. Dé dam bao d6 kin khit gb6c c¢on kim hoéa 2
thuong 16n hon goc con ciia than van 1 tir 2° dén 4°, ddng thoi d6 nham cia bé mat tiép
xuc cta kim hoa 2 va than van 1 t6i thiéu phai dat Ra=1,25. Dbi véi cac hé théng thuy luc,
khi nén thong thuong duong kinh kim héa ti vu trong khoang 10-25mm.

Bac 16t 3 nam trong phén than chinh 10 ¢6 tac dung gifr cho kim héa 2 tai vi tri ¢d
dinh, bac 16t 3 ¢6 ciu tao réng do d6 s& tao ra mot ving khong gian tréng ngay phia sau bd
hoéa thuat 6, ddy 1a khoang 14 c6 tac dung chira cac san pham khi sinh ra trong qu4 trinh
chay.

B0 hda thuat 6 cu tao bén ngoai 1a 16p vo bao v, bén trong 1a khong gian chira hon
hop thube nd va céac cap dién trd 13. Khi dugce cép dién céc cap dién tr& 13 néng 1én tdi
diém hoa s& dot ngot san sinh ra mot lugng 16n khi ap suét cao tao xung lyc dich chuyén
kim héa 2 doc theo than van 1 1am pha hity mang van 11, dé dam bao do bén céc chi tiét

thi xung luc kim hoa thong thudng sé& roi vao tir 20-50kN. V& nguyén tic, ddi véi mdi van
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hoa thuét chi cAn mot bo hoa thuat 6 va mdi bd hoa thuét 6 chi cin mot cap dién tr& 13 1a
di, nhung d6i véi yéu cau do tin cdy cao nén trang bi hai hoic nhiéu hon cho su dy phong.

Dé tranh rii ro tir khi sinh ra tir khoang 14 ro ri ra moi truong xung quanh va chit
luu 1am viéc: gitra than van 1 va b hoa thuat 6 dugc 1am kin bang gioang lam kin 4; gitta
than van 1 va kim hoa 2 duoc 1am kin bing gioang. Ca hai gioang lam kin nay dwgc ché
tao tir te-flon hodc cao su ¢ kha nang lam vi¢c & diéu kién hoa cht va nhiét do cao.

Trén phan than chinh 10 va phan than phu 12 dugc bd tri cac 16 mo 1ap cac cit ndi
dan chit luu d8 két ndi véi duong dng theo kich thude tiéu chuan, vi tri va sd luong ciia
cac cht ndi ndy phu thudc vao timg tng dung cu thé. Pdi véi van héa thuit trong sang ché
nay s& gdbm ba cut ndi 7, 8 va 9 nhu Hinh 1-a. Céc cut nbi nay dugc cb dinh vao than van
1 bing lip chat hoic lién két ren, sau d6 duoc lam kin bang phuong phép han.

V6i ciu tao nhu trén, van hoa thuét 3/2 ¢ co ché hoat dong nhu sau:

Tham chiéu Hinh 1-a va Hinh 1-b, khi chua kich hoat hoa thuét, kim hoéa 2 s& bi gift
b&i bac 16t 3, chat luu s& di chuyén trong dudng éng dan tir vi tri cut ndi thir nhit 7 qua
ranh trén than kim hoa 2 t&i duong éng din qua vi tri cut ndi thir ba 9, chit luu Iuu thong
lién tuc trong than van 1 va dugc lam kin béi mang ngan 11 va gioang cao su 5, day 1a mot
ché d6 1am viéc ciia cua van hoa thuét.

Khi kich hoat bd hoa thuit 6, mot lwong 16n khi sinh ra trong khoang 14, c6 tac
dung lam ting 4p suit dot ngdt va lam dich chuyén kim hoa 2. Khi d6 dudi tic dung cua
va cham, mang ngan 11 vi xé rach mé duong cho chat luu di qua. Hinh dang va kich thuéc
ctia kim hoa 2 da duoc thiét ké sao cho dam bao gilt chat kim hoéa 2 tai vi tri gifta hai mat
con. Sau khi kim héa 2 t6i vi tri ndy phan mit con trén kim héa s& 1am kin duong chét luu
tir cat ndi thir nhit 7 mé duong cho chét luu tir cut ndi thir hai 8 qua mang ngin da bi xé
rach di vao cit ndi thit ba 9, day la ché d6 1am viéc tht hai ctia van hoa thuat.

Hinh 2-a va Hinh 2-b minh hoa phuong 4n thiét ké khac ctia van héa thuét theo séng
ché, v& co ban s& gibng nhu phuong 4n dau tién. Diém khac biét thir nhat ndm & thiét ké
phdn via phia dudi cua kim héa 2 va khuy 3b giit ¢6 dinh kim hoa tranh truong hop chuyén
dong doc truc khi chiu cac diéu kién qua tai gia tdc hodc rung x6c. Diém khac biét thi hai
nam & viée bd sung cac ranh 22 trén ph?m mit con cua kim hoa 2.

Hoat dong ctia van hoa thuat gidng nhu trong trudng hop cta Hinh 1-a va Hinh 1-
b, nhung trong trrong hop nay tai trang thai ban dAu kim héa 2 dugc giit ¢ dinh boi khuy
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chan 3b. Khi kich hoat hoa thuit, phén rdnh 22 trén mat con cia kim héa 2 dudi tac dung
ctia lyc va cham s& dé bi bién dang hon tir d6 gitip lam tang do kha ndng lam kin tai vi tri
mit con ndy. Ngoai ra trén than kim hoéa 2 ciing dugc khoét mot phan 16m gitp vai trd hap
thy ning lwong khi sinh ra tir qué trinh nd héa thuét va dinh huéng cho chuyén dong ciia
kim héa.
Hiéu qua dat dwgc

Sang ché cung cp thiét k& van hoa thuat 3/2 ¢6 cdu tao don gian dan dén giam khéi
luong va chi phi gia cong san phdm ddng thoi ting do tin cdy, kha ning hoat ddng trong
cac diéu kién moi trudong khéc nghiét so v&i cac loai van ¢6 vai tro tuong tu.

Hién nay sang ché da dugc thir nghiém thanh cong va ap dung trén hé théng nhién
liéu cho dong co phan lyc, hé théng khi nén cho cac thiét bj hang khong. Sang ché con phu

hop hé théng trén vé tinh va cac hé théng chira chay.
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Yéu ciu bdo ho
1. Van héa thuat 3/2, bao gom:
than van: duoc ciu thanh boi phan than chinh va phan than phuy, giita hai phén than
duoc ngdn cach bdi mang ngan; dé dam bao do ctng va tinh kin khit cta than van 1, céc
chi tiét nay dwoc han véi nhau béi bing méi han tich hoic la-de dé tao thanh than van hoan
chinh; thong thuong vat liéu duge st dung ché tao than van 1a thép khong gi (thép i-ndc)
dap ung tot cac tidu chi vé& dd bén co hoc, kha ning st dung dugc trong nhiéu diéu kién
mdi trudng va céc loai chat lvu khac nhau; trong do:
mang ngan c6 hinh dang nhu mot tdm kim loai mong c6 tac dung ngin cach
chét luu gitra cac ché d6 lam viéc khac nhau clia van hda thuat; do day mang ngin
thong thuong tur 0,2-0,5mm dé dam bao do kin theo 4p suat hoat dong yéu cau, déng
thoi dam bao kha ning dam xuyeén ciia kim hoa khi kich nd hoa thuat; vat liéu ché
tao mang van phai ddng nhit v6i vat liéu 1am than van dé tranh nhiing 151 phat sinh
trong qua trinh han;
phan than phu vé co ban 1a hinh tru tron rdng va mot dau kin;
phan than chinh ciing 12 hinh tru rdng nhung c¢6 dudng kinh thay déi lién tuc
doc theo chiéu dai, gém ba doan: doan mdt tai vi tri han mang ngan, duong kinh
trong phan than chinh & doan nay thong thuong s& nhé hon duong kinh trong cua
phén than phu tir hai dén bén lan do day ciia mang ngin dé khi kim hoa cit vao
mang van khong bi x¢ thanh nhitng di vét trong than van; doan hai ¢6 hinh dang
con loe ¢6 tac dung dimg chuyén dong ctia kim héa va dong kin duong chét luu;
doan ba duogc lép v6i bd hda thuat béng mbi ghép ren;
kim hoa dugce lam tir thép khong gi hodc nhom; phan dudi kim hoa két hop véi than
van cho dang co cAu xi lanh, pit-tong; phén d4u kim hoéa co dang hinh nén nhon ¢6 chirc
ning xuyén pha mang ngén, trén choép noén nay dugc thiét ké cac vét khia theo goc 120°
g6p phan dinh huéng dang ctia mang ngan phong tranh di vét phat sinh trong qué trinh cit;
ddng thoi cac vét khia nay cling ¢6 tac dung dan dong chét 16ng nguogc; trén than kim hoa
c¢6 mdt phan khuyét duong kinh nhé hon than van gitp tao dong chay cho chét luu khi van
hoa thuét chua hoat dong; dé dam bao d6 kin khit goc con kim hoa thuong 16n hon goc

con cta than van tir 2° dén 4°, dong thoi do nham cua bé mat tiep xic cta kim hoa va than
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van tdi thiéu phai dat Ra=1,25; dbi v6i cac hé théng thay luc, khi nén thong thudng duong
kinh kim héa tbi wu trong khoang 10-25mm;
bac 16t ndm trong phén than chinh cé tac dung giit cho kim hda tai vi tri c¢d dinh,
bac 16t ¢6 cAu tao rdng do d6 s& tao ra mot ving khong gian trbng ngay phia sau bd hoa
thuat, day 1a khoang c6 tac dung chura cac san pham khi sinh ra trong qua trinh chdy;

bd hoa thuét ciu tao bén ngoai la 16p vo bao vé, bén trong 1a khong gian chura hon
hop thube nd va cac cap dién trd; khi dugce cép dién cac cap dién trdé nong lén téi diém hoa
s€ dot ngdt san sinh ra mdt lugng 16n khi ap suét cao tao xung luc dich chuyén kim hoa
doc theo than van 1am phé hily mang van, dé dam bao do bén cac chi tiét thi xung lyc kim
héa thong thudng s€ roi vao tir 20-50kN;

giodng lam kin: gitip tranh rdi ro tir khi sinh ra tir khoang ro ri ra moi truong xung
quanh va chat Iuu 1am viéc gitta thin van va bo hoa thuét cling nhu gifta than van va kim
hoa; cac giodng lam kin nay dugc ché tao tir te-flon hodc cao su c¢6 kha niang lam viéc &
diéu kién nhién liéu va nhiét do cao;

cac cut ndi dan chat luu dé két ndi voi dudng 6ng theo kich thude tiéu chuén, Vi tri
va sb lugng cua cac cut ndi nay phu thudc vao tung img dung cu thé; cac cut ndi nay duoc
¢b dinh vao than van bang lap chit hodc lién két ren, sau d6 duoc lam kin bing phuong
phéap han.

2. Van héa thuat 3/2 theo diém 1, trong d6 phin day cua kim héa dugc thiét ké mot
phin 16m xudng gitp dinh huéng chuyén dong ctia kim hoa doc theo than van;

3. Van hoa thuat 3/2 theo mot trong cac diém tir 1 dén 2, trong do phan c6n cia dudi
kim hoa duge thiét ké nhiéu ranh dé giam do cimg ctia kim hoa gitip céi thién kha
nang kin khit va kha nang dich chuyén cua kim hoa ngugc lai khi &p suit chét luu
16n.

4, Van hoa thuat 3/2 theo mot trong céac diém tir 1 dén 3, trong d6 vat liéu cia kim hda
¢6 d6 cirng nho hon d) cung cta vat liéu lam thén van.

5. Van hda thuat 3/2 theo mot trong cac diém tr 1 dén 4, trong d6 kim hoéa dugc cb
dinh vao than van doc theo huéng di chuyén bang phan vanh phia du6i kim héa va
khuy chén.

6. Van héa thuét 3/2 theo mot trong cac diém tir 1 dén 5, trong d6 cac san pham chay

ndi trén chu yéu bao gdm chat khi.
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Van hoa thuit 3/2 theo mot trong cac diém tir 1 dén 6, trong d6 bo hoa thuat dugc
thiét ké sao cho dién trd cach dién ctia bd hoa thudt sau kich hoat 16n hon 20MQ.
Van hoa thuat 3/2 theo diém 1, trong d6 theo mot phwong én khéc, phia dudi cua
kim hoa c6 khuy git ¢b dinh kim héa tranh truong hop chuyén dong doc truc khi
chiu céc diéu kién qua tai gia téc hodc rung xoc.

Van hoéa thuat 3/2 theo diém 1, trong d6 theo mdt phuong an khac, trén mat con cua
kim hoéa con ¢6 phan ranh, duéi tac dung ctia luc va cham thi phan ranh s& d& bi
bién dang hon tir 46 gitip 1am ting d6 kha nang 1am kin tai vi tri mat cdn nay; ngoai
ra trén than kim hoa ciing dugc khoét mot phan 16m gitp vai tro hép thy nang luong

khi sinh ra tir qué trinh nd héa thuat va dinh huéng cho chuyén dong ciia kim héa.

-10-
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