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Linh vue k§ thuat dwoe dé cip

Giai phap hitu ich thudc linh vuc x4y dung, cu thé 14 dé cap dén méy sang d4,
cat nghién, cho phép thu hdi san phdm ngoai phin d4 nghién c6 kich thudc thong
thudng tir 8 mm dén 22 mm, con 14 phin d4 nghién c6 kich thude tir 1 mm dén 6

mm (c4t nghién) va phan da nghién ¢ thudc nhd hon 1 mm (c4t nghién min).
Tinh trang ky thuit cia gidi phap hitu ich

Don gidi phép hitu ich s 2-2017-00253 cta ciing tic gia da boc 16 giai phap
méy sing d4, cat nghién ngoai cho phép thu hdi hiéu qua phin da nghién c6 kich
thudce tir 8 mm dén 22 mm nhu théng thudng, con cho phép thu hdi phan da nghién
¢6 kich thuée tir 1 mm dén 6 mm (cat nghién) 1am san phdm thay thé cat song va
phéan d4 nghién c6 kich thude nhd hon 1 mm (cat nghién min) dung lam nguyén liéu

cho san phim gach khéong nung.
Tuy nhién, qué trinh vin hanh giai phdp trong don 2-2017-00253 cho thiy
moét s6 nhuge diém nhu sau:
- Hé théng 1am rung diéu khién rung sang thtr hai va sang thir ba c6 két ciu
phtrc tap.
- Hé théng 1am rung didu khién rung sang thir hai va sang thir ba c¢6 do rung
van con chdm va chua manh, do d6 khong c6 hi€u qua cao khi nguyén liéu c6
d6 4m thép.
- Chi phi van hanh con tuong dbi cao.
Do d6, gidi phép hitu ich tiép tuc d& xuét bién phép giai quyét cac vin d& néu
trén.
Ban chit ky thuit ciia giai phdp hiru ich
Muc dich cuia giai phap hitu ich 12 d& xuit may sing da, cat nghién c6 két cAu
lam rung sang thir hai va sang thir ba don gian, c6 do rung nhanh va manh va chi phi

van hanh thip.
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Pé dat duoc muc dich néu trén, giai phap hitu ich d& xuit may sang da, cat
nghién bao gdm khung, hé théng sang, hé thong lic sang, it nhat hai két cAu lam
rung thir nhét va it nhit hai két ciu lam rung thir hai.

Hé thdng sang lip vao khung theo kiéu c6 thé di chuyén lén xudng so véi
khung, hé thdng sang bao gém sang thir nhat, sang thi hai, sang thir ba 1ip nghiéng
song song va lién két v6i nhau. Sang thir nhit bao gdm ngd vao, khung sang thu
nhét, mit sang c6 kich thudc 16 8 mm x 8 mm ldp sat phia trén khung sang thir nhét
va ngd ra thir nhit. Sang th hai lip bén dudi sang thir nhét, bao gdm khung sang
thir hai c6 ciu tao bao gdm céc day cap lip song song theo chiéu doc cua sang thu
hai, mit sang c¢6 kich thudce 16 6 mm x 6 mm ldp sat phia trén khung sang thir hai va
ngd ra thir hai. Sang thit ba 13p bén dudi sang thi hai, bao gdm khung sang thi ba c6
cdu tao bao gdm cac day cap lip song song theo chiéu doc ctia sang thtr ba, mit sang
c6 kich thuéc 16 1 mm x 1 mm l4p sét phia trén khung sang tht ba va ngd ra th ba.

Hé théng lac sang diéu khién 1ic toan bo hé théng sang, bao gbém truc chinh
lip phia trén sang thir ba, dong co va day curoa truyén dong ndi giita truc chinh va
dong co.

Két cau 1am rung thir nhit bao gdm khung treo ¢6 dé va cac thanh treo, thanh
treo lap treo vao bén dudi ddy cép cta sang thir hai, va dong co rung ldp ¢ dinh vao
dé.

Két cu lam rung thir hai bao gdm khung treo c6 dé va cac thanh treo, thanh
treo lép treo vao bén dusi day c4p cua sang thir ba, va dong co rung lap ¢ dinh vao
dé.

Khi may sang d4, cat nghién hoat dong, hdn hop d4 nghién c6 kich thude nho
hon 22 mm dugc cho vao ngd vio ciia sang thir nhit, & sang thir nhit phin d4 nghién
c6 kich thude tir 8 mm dén 22 mm di trén sang thi nhit va dén ngd ra thir nhit, phdn
d4 nghién c6 kich thudc nhé hon 8 mm roi xubng sang thi hai, & sang tht hai, phin
d4 nghién c6 kich thudce tir 6 mm dén 8 mm di trén sang thtr hai va dén ngd ra thu
hai, phan d4 nghién c6 kich thudc nho hon 6 mm roi xubng sang thi ba, & sang thir
ba, phan d4 nghién c6 kich thuéc tir 1 dén 6 mm di trén sang tht ba va dén ngd ra

thir ba, phan d4 nghién c6 kich thudc nho hon 1 mm roi xubng bén dudi sang thtr ba.
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M@ ta vin tit cdc hinh vé

Dé c6 thé hiéu mot cach ddy du giai phap hitu ich, sau ddy mot sé phuong 4n
cling v6i nhitng d4u hiéu dic trung ctia giai phap hitu ich s& duge mé ta ¢ dua vao
cac hinh v& minh hoa, trong do:

Hinh 1 I3 hinh v& dang phdi canh cia may sang da, cat nghién theo mot
phuong 4n uu ti€n thyc hi€n giai phap hitu ich.

Hinh 2 13 hinh chiéu canh khi d thao bé phin vé bén ngoai cho thiy két ciu
bén trong clia may sang d4, cat nghién theo mot phwong 4n wu tién thuc hién giai
phép hitu ich.

Hinh 3 hinh chiéu canh khi d4 thdo bé phdn vo bén ngoai cho thy két clu
bén trong clia may sang d4, cat nghién theo mot phuwong 4n uu tién thuc hién giai
phéap hitu ich.

Hinh 4 1 hinh v& dang phéi canh thé hién két cdu 1am rung tht nhét theo

mot phuong 4n wu tién thuc hién giai phap hitu ich.

Hinh 5 13 hinh vé& dang phdi canh phéng to chd I4p két cAu lam rung thi nhat
v0Oi ddy cdp cta sang thir hai theo mt phuong an wu tién thuc hién giai phéap hitu
ich.

Hinh 6 14 hinh v& dang phéi canh thé hién két cAu 1am rung tht hai vao sang

thr hai theo mot phuong 4n wu tién thyuc hién giai phap hitru ich.

Hinh 7 1 hinh v& dang phéi canh phong to chd ldp két cAu lam rung tht hai
voi diy céap cua sang thir ba theo mdt phwong 4n wu tién thuc hién giai phap hitu
ich.

Hinh 8 13 hinh chiéu dtmg ctia may sang d4, c4t nghién theo mét phuong dn
uu tién thuc hién gidi phap hitu ich.
MBo ta chi tiét giai phap hiru ich
Nhu duoc thé hién trén céc hinh v& tir Hinh 1 dén Hinh 8, trong mdt phuong
an uu tién thuc hién giai phép hitu ich, may sang d4, ct nghién bao gdm khung 10,
hé théng sang 20, hé théng lic sang 30, cac két cAu 1am rung thi nhat 40 va cac két

céu lam rung tht hai 40°.
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Khung 10 duoc 1am bing thép, vé co ban ciing bao gdm céc bd phan nhu may
sang d4 nghién d4 biét, bao gdm chan 11, san d& trén 12, hai san d& bén 13. Cac bd
phan duoc lién két voi nhau bing cach han.

Hé théng sang 20 1ip vao phia trén khung 10 theo kiu c6 thé di chuyén 1én
xubng so v6i khung 10. Trong mot phuong 4n wu tién thuc hién giai phap, hé théng
san 20 c6 thé 13p véi khung 10 thong qua cac 10 xo dimg 50 bd tri & vi tri bdn géc
ctia hé théng sang 20. Hé thng sang 20 bao gdm sang thir nhét 21, sang thi hai 22,
sang thir ba 23 1ip nghiéng song song va lién két v6i nhau bing cdc phuong phap
thong thudng di biét nhu han chung véi nhau thong qua mot thanh ndi chung
(khong dugc thé hién trén hinh v&). Nho lién két chung véi nhau, céc sang thir nhét
21, sang thir hai 22 va sang thir ba 23 s& di chuyén cliing nhau so véi khung 10.

Nhu dugc thé hién trén Hinh 2 va Hinh 3, sang tht nhit 21 bao gdm ngd véao
211, khung sang thi nhat 212, mit sing 213 va ngd ra thir nhat 214. Ngd vao 211 &
dAu phia trén cling clia sang thir nhét, 14 noi dé tiép nhan nguyén liéu cho vao may
sang d4, cat nghién theo gi4i phap hitu ich. Khung sang thir nhat 212 ndi tiép theo
phia dudi ngd vao 211, dugc 1am béng c4c thanh thép han lai véi nhau. Mit sang
213 lip sat phia trén khung sang thir nhat 212, duoc thiét ké thanh dang khung luéi
hinh vudng ¢6 kich thuéc 16 8 mm x 8 mm. Ng& ra thi nhit 214 & dau phia dudi
cuing ctia sang thir nhét 21. N6i chung, két cAu sang thir nhét 21 tuong tu nhu két ciu
sing ctia may sang d4 théng thuong da biét.

Trong mot phuong 4n uu tién thuc hién gidi phap hitu ich, may sang d4, cat
nghién c6 cau tao khac biét so v6i may sang da da biét dugc thé hién & sang thtr hai
22 va sang thir ba 23.

Sang thir hai 22 1ip bén dudi sang thi nhit 21, bao gdm khung sang thir hai
221, mit sang 222, ngd ra thi hai 223. Khung sang thit hai 221 ¢6 cdu tao bao gdm
céc day cap 2211 ldp song song theo chiéu doc cta sang thtr hai 22 va hai thanh
2212 & hai bén. Mit sang 222 lip sat phia trén khung sang thi hai 221, duoc thiét ké
thanh dang khung ludi hinh vudng c6 kich thuée 16 6 mm x 6 mm. Ng ra thtr hai
223 & dau phia dudi cling ciia sang thir hai 22.

Sang thtr ba 23 1p bén duéi sang thir hai 22 ¢6 két cAu trong tw nhu sang thi
hai 22, bao gdm khung sang thir ba 231, mit sing 232 va ngd ra thir ba 233. Khung

sang thir ba 231 bao gdm céc diy cép 2311 lép song song theo chiéu doc cua sang
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thir ba 23 va hai thanh 2312 & hai bén, cac day cap 2311 c6 thé c6 kich thude nhod
hon so voi cac day cap 2211 do sang vat li¢u c6 kich thudc nhé hon. Néi chung,
ngudi c6 trinh db trung binh trong linh vuc k§ thuat c¢6 thé d& dang tinh toan kich
thude duong kinh cua cdc day cap 2211 va 2311 mdt cach phu hop. Mit sang 232
lip sat phia trén khung sang thir ba 231, dwoc thiét ké thanh dang khung lu6i hinh
vudng c6 kich thudce 16 1 mm x 1 mm. Ng ra thi ba 233 & dau phia dudi cing cua
sang thwr ba 23.

Nhu duoc thé hién trén Hinh 1, may sang d4, cat nghién con bao gbém phan
vo 60 bao xung quanh hai mit bén va cac dau trén ctia hé théng sang 20 dé ngan
khong cho vat li¢u di ra bén ngoai.

Hé thdng lac sang 30 bao gdém truc chinh 31, déng co 32, day curoa truyén
dong 33. Truc chinh 31 lp ngang qua phia trén sang thir ba 23, dong co 32 duoc dit
trén san d& bén 13 va diy curoa truyén dong 33 lip gifta truc chinh 31 va dong co
32. Nho céc sang 21, 22, 23 lién két v6i nhau, dong co 32 s& didu khién lic toan bd
hé théng sang 20 mot cach ddng thoi. Viée tinh toan kich thude cac dy curoa truyén
dong 33, cong suit dong co 32 1a diéu d& dang ddi voi ngudi ¢6 trinh do trung binh
trong linh vuc k¥ thudt nay.

Nhu duoc thé hién trén Hinh 2 va Hinh 3, ¢6 hai két cAu 1am rung thir nhat 40
diéu khién 1am rung sang thir hai 22 va hai két cu lam rung thir hai 40’ didu khién
lam rung sang thr ba 23.

Nhu duge thé hién trén Hinh 4 va Hinh 5, mdi két cdu 1am rung thu nhit 40
bao g6m khung treo 41 va ddng co rung 42. Nhu duoc thé hién trén Hinh 4, khung
treo 41 13 mot khung kin bang kim loai c6 dé 411 & bén trong va céc thanh treo 412
& dau phia trén. Pong co rung 42 lap cb dinh bén trén dé 411 bing phuong phép
thong thudng da biét nhu bang két cAu bu 16ng — dai 8¢c. Thanh treo 412 Ip treo vao
bén dudi ddy cap 2211 dé treo khung treo 41 bén dudi day cép 2211.

Mot cach tuong tw, nhu duoc thé hién trén Hinh 6 va Hinh 7, mdi két cAu lam
rung thir hai 40° bao gém khung treo 41° va dong co rung 42°. Nhu duge thé hién
trén Hinh 6, khung treo 41° 1a mot khung kin bang kim loai c6 d& 411” & bén trong
va céc thanh treo 412° & dau phia trén. Pong co rung 42° 1ip cb dinh bén trén dé

411" bang phuong phap thong thuong di biét nhur bing két ciu bu long — dai bc.
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Thanh treo 412 18p treo vao bén dudi diy cap 2311 d treo khung treo 41° bén dudi
day cap 2311.

bong co rung 42, 42’ thuc té 1a loai dong co rung thong thudng duoc ban
rong rdi trén thi truong, la thiét bi bién d6i ning luong dién sang dang co ning tao
luc rung, thong thuong st dung trong nganh san xuét thirc n gia stc, khai thac
khoédng san, cac dang sang rung trong nganh dugc, v.v..

Trong mot phuong an uu tién thuc hién, dong co rung 42, 42° 1a loai dong co
mang nhin hiéu URAS VIBRATOR do Céng ty MURAKAMI SEIKI (Nhét Béan)
san Xuat.

Khi 14n luot lip cac dong co rung 42, 42’ truc tiép 1én sang tht hai 22 va
sang thtr hai 23 s& lam cho d6 rung ciia s dy cap 2211 va 2311 16n hon (do tdc do
vong quay dong co rung 1 2780 vong/phut) din dén sang thr hai 22, sang thit ba 23
rung manh va nhanh hon so véi hé thdng tao rung cla truc cam l&ch tAm khi tac
dong 1én day cap (1240 vong/phut). Két qua 14 sang thir hai 22, sang tht ba 23 s&
duoc lam sach triét dé hon, hiu qua, ning sudt cao hon so voi may sang cat di biét.

May sang da, cat nghién theo giai phap hiru ich hoat dong nhu sau:

Bét ddu cho may hoat dong bing cach khéi dong dong thoi céc dong co 32 va
cac dong co rung 42 va 42’ va cho nguyén liéu 13 hon hop da nghién c6 kich thude
nho hon 22 mm vao ngd vao 211. Pong co 32 s& didu khién lac hé théng sang 20 dé
khién cac sang 21, 22, 23 hoat dong nhu mot sang thong thudng. Két cdu lam rung
thtt nhét 40 tac dong 1én cac day cap 2211 dé diéu khién lam rung manh sang thtr hai
22, két cAu 1am rung tht hai 40 tac dong 1én céc day cap 2311 d& diéu khién lam
rung manh sang tht ba 23, 1am céc phin d4 nghién c6 kich thuéc nho bi rung, bat
tung 1én, nén dé dang dugc phan loai.

Sang thir nhat 21 hoat dong sang nhu sang thong thuong, va do 16 sang hinh
vudng c6 kich thudc 8 mm x 8 mm nén phan da nghién c6 kich thude tir 8 mm dén
22 mm di trén sang thtr nhit 21 va dén ngd ra thir nhét 214, phan d4 nghién c6 kich
thuée nhd hon 8 mm roi xubng sang thit hai 22.

Sang thi hai 22 tiép nhan phan d4 nghién c6 kich thuéc nhd hon 8 mm va do
15 sang c6 kich thuéc 6 mm x 6 mm nén phin d4 nghién c6 kich thuéc 6 mm dén 8
mm di trén sang thir hai 22 va dén ngd ra thir hai 223, phan da nghién c6 kich thudc

nhé hon 6 mm roi xudng sang thir ba 23.
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Sang thir ba 23 tiép nhan phan d4 nghién c6 kich thuéc nhé hon 6 mm va do
16 sang c6 kich thuge 1 mm x 1 mm nén phin d4 nghién c6 kich thudce tir 1| mm dén
6 mm di trén sang thir ba 23 va dén ngd ra thi ba 233, phin da nghién c6 kich thudc
nhé hon 1 mm roi xuéng bén duéi sang thi ba 23.

Nhu vy, mdy sing d4, cat nghién theo gidi phép hitu ich s& thu dugc bbn
thanh phan d4 nghidn nhu sau: phan tht nhit c6 kich thuéc tir 8 mm dén 22 mm,
phan thir hai c6 kich thudc tir 6 mm dén 8 mm, phan thir ba c6 kich thude tir 1 mm
dn 6 mm va phan tht tu ¢6 kich thu6e nho hon 1 mm. Phan thit nhat duge st dung
lam d4 trong x4y dung, phan tht ba dugc st dung thay thé c4t séng, phan thir tu
duoc dua vao san xut gach khong nung. Phan thtr hai, do c6 kich thude khdng phu
hop dugc str dung, s€ dugce dua vao nghién lai d& phan loai tiép sau nay.

Trong mot phuong 4n uu tién thuc hién giai phap hiru ich, dé thuan tién cho
viéc treo két cAu lam rung thir nhit 40 va két cau 1am rung tht hai 40°, thanh treo
412 ¢6 vong 4121 & dAu trén d& d& dang 14p ludn vao ddy cap 2211, thanh treo 412’
c6 vong 4121° & dAu trén dé d& dang lp ludn vao day cap 2311. Khi d6 két cau lam
rung 40, 40’ dugc treo chic chin hon.

Mic di ¢6 thé 1ip nhidu két ciu lam rung thi nhét 40 va két cu 1am rung thtx
hai 40’ dé 14n luot lam rung sang tht hai 22 va 23, trong mét phuong 4n wu tién thyuc
hién giai phép hitu ich, chi cAn hai két cAu 1am rung thir nhat 40 va hai két cu lam
rung th hai 40’ 14n Iugt dugc 18p 1éch vé hai diu cua sang thr hai 22 va sang thir ba
23 la dap tmg yéu cAu. Dy 1a phuong 4n t6i wu, tiét kiém chi phi.

Hiéu qua dat dwgc ciia gidi phap hitu ich

Nho két cdu 1am rung thir nhét 40 va két ciu 1am rung thtr hai 40’ tao ra do
rung manh, gitp cho may sang da, cat nghién theo giai phéap hitu ich vin hoat dong
hiéu qua dbi v6i nguyén ligu c6 do 4m cao.

Céc dong co rung dugc 1ap rap don gian, thuan lgi cho viée béo tri trong qua
trinh hoat ddng cuia may sang da, cat nghién theo gidi phép hitu ich. Nho d6 giup chi
phi lap dit va chi phi van hanh may giam.

Mic du giai phap hitu ich dd dugc md ta thong qua mot s6 phuong 4n wu
tién, cAn phai hiéu rdng, phdn mo ta chi nhdm muc dich minh hoa, khéng nhim gi6i

han pham vi yéu cau bao hd nhu dugc néu dudi day.
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YEU CAUBAO HO
1. Méy sang d4, cat nghién bao gom:
khung (10),
hé théng sang (20) 1ip vao khung (10) theo kiéu c6 thé di chuyén 1én xudng so
v6i khung (10), hé thdng sang (20) bao gdm sang thir nhat (21), sang thi hai
(22), sang thir ba (23) l4p nghiéng song song va lién két v6i nhau, trong do:
sang tht nhat (21) bao gdm ngd vao (211), khung sang thit nhét (212), mit
sang (213) c6 kich thuéc 16 8 mm x 8 mm l4p sét phia trén khung sang thir
nhit (212), va ngd ra thir nhat (214),
sang tht hai (22) lip bén dudi sang thu nhit (21), bao gébm khung sang thir
hai (221) ¢6 cAu tao bao gdm cac day cap (2211) l4p song song theo chiéu
doc cua sang tht hai (22), mit sang (222) c6 kich thudc 16 6 mm X 6 mm
1p sét phia trén khung sang thi hai (221), va ngd ra thtt hai (223),
sang thir ba (23) lap bén dudi sang thit hai (22), bao gdm khung sang thir ba
(231) c6 cAu tao bao gdbm cic day cap (2311) l4p song song theo chiéu doc
cua sang thit ba (23), mét sang (232) c6 kich thude 16 1 mm x 1 mm lép sat
phia trén khung sang thit ba (231), va ngd ra thir ba (233),
hé théng l4c sang (30) didu khién lic toan bo hé théng sang (20), bao gdm truc
chinh (31) lp phia trén sang thtt ba (23), dong co (32) va day curoa truyén dong
(33) ndi gira truc chinh (31) va dong co (32),
it nhit hai két ciu lam rung thir nhét (40) diéu khién 1dm rung sang tht hai (22),
mdi két cAu 1am rung thtr nhét (40) bao gdm khung treo (41) c6 dé (411) va cac
thanh treo (412), thanh treo (412) lip treo vao bén dudi day cép (2211), va dong
co rung (42) lip ¢b dinh vao dé (411),
it nhit hai két cAu 1am rung tht hai (40°) didu khién lam rung sang tht ba (23),
mdi két cAu 1am rung thir hai (40°) bao gdm khung treo (41°) c6 dé (411°) va cac
thanh treo (412°), thanh treo (412°) lip treo vao bén dudi day cap (2311), va
dong co rung (42°) lip ¢b dinh vao dé (411°),
khi may sang da, cat nghién hoat dong, hé théng l4c sang (30) diéu khién lic toan
bd hé théng sang (20), két chu 1am rung thit nhét (40) diéu khién 1am rung manh
sang thir hai (22), va két cAu 1am rung thtr hai (40) diéu khién lam rung manh
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sang thir ba (23) gitip phan loai hén hop d4 nghién ¢6 kich thuéc nho hon 22 mm
thanh ba loai mdt cch triét dé, cu thé hdn hop da nghién c6 kich thudce nho hon
22 mm dugc cho vao ngd vao (211) clia sang thi nhét (21), & sang thir nhat (21)
phin d4 nghin c6 kich thuéc tir 8 dén 22 mm di trén sang tht nhat (21) va dén
ngd ra thir nhét (214), phin d4 nghién c6 kich thuéc nhé hon 8 mm roi xudng
sang thir hai (22), & sang thir hai (22), phdn d4 nghién c6 kich thudc tir 6 mm dén
8 mm di trén sang thir hai (22) va dén ngd ra tht hai (223), phin d4 nghién c6
kich thuéc nhd hon 6 mm roi xudng sang thi ba (23), & sang thi ba (23), phan
d4 nghién c6 kich thude tir 1 dén 6 mm di trén sang tha ba (23) va dén ngd ra thi
ba (233), phin d4 nghién c6 kich thudc nhd hon 1 mm roi xubng bén dudi sang
thir ba (23).

2. Méy sang d4, cat nghién theo diém 1, trong d6 thanh treo (412) c6 vong (4121) &

dAu trén dé 18p voi day cap (2211), va thanh treo (412°) ¢ vong (4121°) & déau trén

dé 1p vai day cap (2211°).

3. May sang da, cat nghién theo diém 1 hodc 2, trong d6 may nay bao gdm hai két

chu 1am rung thtr nhat (40) va hai két cAu lam rung thtr hai (40°) 1an luot dugc 1ip

léch v& hai dAu ctia sang thi hai (22) va sang thir ba (23) tuong tmg.
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