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(54 MAY SANG HAT NGOC TRAI

(57) Giai phdp hitu ich dé cap t6i may sang (S) dé phan loai kich thugc hat ngoc
trai c6 két ciu bao gdm: d€ may (1) bao gdm céc g6i dG thi nhit (1.1) va thit hai
(1.2); cum sang (2) gébm céc khay sang (2.1, 2.2) dugc x&p chong 1én nhau theo
phuong thing ding, mbi khay sang c6 ddy khay sang dugc tao cic 16 c6 c& 16
dinh trudc; bo phan mang cum sang (3) c6 thé 14p rap lac xoay dugc véi g6i d
tht nhét (1.1) & mot ddu va dugc 1am thich tng dé cum sang (2) c6 thé trugt
dugc trén d6, ddu kia c6 dong co dién (3.1); co cdu tao chuyén dong lac (4) cho
bo phan mang cum siang gém hai khau (4.1) va (4.2) dugc néi dé xoay dugc véi
nhau & mot ddu, diu kia cia khau (4.1) dugc 1ap ¢d dinh v6i ddu truc ra ciia dong
co dién (3.1), ddu kia ctia khau (4.2) con lai dugc 1ap xoay dugc véi g6i d thit
hai (1.2);

trong d6 khi dong co dién (3.1) quay, bo phan mang cum sang (3) s& chuyén
dong lic dé 1am cho cum sang (2) c6 thé trugt dOc xudng sang trai va sang phai
doc theo bd phan mang cum sang khién cho cdc hat ngoc trai trong cac khay
sang (2.1, 2.2) duoc sang lic lién tuc dé c6 thé roi ra khoi hodc vin ndm lai trén
day khay, nho d6 phan loai dugc chinh x4c kich thuéc cdc hat ngoc trai.
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Linh vye ky thuit dwoc dé cap

Giai phép hitu ich d& cap t6i may phén loai kich ¢& hat trang strc, cu thé 1a dé

cap t6i mdy sang dé phan loai kich thudc hat ngoc trai.
Tinh trang k¥ thuit cia giai phap hitu ich

$ Viét Nam hién nay, cdc co s& nudi cdy ngoc trai trong nuéc thuong tién hanh
phan loai kich thuéc ngoc trai bing cach ding tay sang thi cong 14n luot khay sang.
Khay sang c6 mit sang gom cac 18 tron c6 kich thude 18 dinh trude, mbi 15 c6 mot
kich thuéc x4c dinh, mudn phén loai kich thudc nao thi phai thay d6i mit sang.

Phuong phép sang néu trén c6 nhuoc diém 1a dung tay dé sang thu cong nén
ning suét thip, hiéu qué thvong mai bi han ché dang ké. Do viy, mong mudn ¢6 may
sang phan loai ddng thoi nhidu kich thuéc hat ngoc khac nhau.

Bién chit ky thuit cia giai phap hiru ich

Pé dat dugc muyc dich gidi quyét van dé néu trén, giai phap hitu ich dé xuét may
sang hat ngoc trai c6 thé phéan loai déng thoi nhidu kich thuée hat ngoc khac nhau, nhd
do6 1am ting dang ké ning suét sang va cung cép nhiéu san pham cho thi truong trang
suc.

Mot muc dich khac cta giai phap hitu ich 1a d& xuét may sang hat ngoc trai c6
khé ndng l1am giam chi phi sang phan loai, nhd d6 lam gidm déng ké gia thanh san
phim ngoc trang strc. _

Pé dat dugc cac muc dich néu trén, theo mot khia canh, giai phap hitu ich d&
xuit may sang phén loai kich thuGe hat ngoc trai c6 két ciu bao gbm:

dé may cb cac géi do th nhit va thir hai dugc b tri ¢ dinh va cach nhau trén
dé may;

it nhat mot cum sang gdm cac khay sang duoc xép chdng 1én nhau theo phuong
thing dung, mbi khay sang c6 dang hinh chit nhat véi day khay dugc tao dang hoi 16m
xubng dé chira c4c hat ngoc trai trong d6, day khay sang nay dugc tao cac 15 c6 ¢d 16
dinh truéec;

bd phén mang cum sang duoc tao két cAu dé c6 thé lap rap lac xoay dugc vai

g0i do thir nhat & mot dau cla né va duge lam thich tmg dé cum sang c6 thé truot
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dugc qua phuong tién ldn & vi tri 1an cén dau nay, d4u kia ciia bd phan mang cum sang
¢ dong co dién duoc lép cb dinh trén d6; va

co cAu tao chuyén dong l4c cho bd phan mang cum sang, co céu nay gbém hai
khau dugc ndi dé xoay dugce v6i nhau & mot du cta cac khau nay, dau kia ctia khau
dugc lp cb dinh véi dAu truc ra ciia dong co dién, dAu kia ctia khau con lai dugc lap
xoay dugc véi gbi do thir hai.

V6i may sang phan loai kich thuéc hat ngoc trai co két chu néu trén, khi dong
co dién quay, nho co chu tao chuyén dong lic ndi v6i nd, bd phan mang cum sang s&
chuyén dong lic d& 1am cho cum sang c6 thé trugt dbc xudng sang trai va sang phai
doc theo bo phén mang cum sang khién cho cac hat ngoc trai trong cac khay sang dugc
sang lac lién tuc d8 co6 thé roi ra hodc vin nim lai trén day khay, nh d6 phén loai
dugc chinh x4c kich thude cac hat ngoc trai.

Theo nghién ctru ciia cic nha ngoc hoc va duge kiém nghiém bai cac phong thi
nghiém trén thé giéi, chét lugng ngoc trai duge quyét dinh béi cac yéu té chu yéu theo
tidu chudn 2C va 4S. Tiéu chudn 2C bao gdm: mau sic (Color) va d day 16p xa cir
(Coating). Tiéu chuin 4S bao gbdm: hinh dang (Shape), kich thudc (Size), d0 bong
(Shine) va co dém va/hodc vét (Spot). Theo @6, kich thudc la yéu t6 dic biét quan
trong quyét dinh dén gié tri clia vién ngoc. Thang phén cap chit lugng hat ngoc trai
theo kich thudc nhu sau:

Ngoc trai rit nho: dudng kinh nh6 hon 3mm,

Ngoc trai nhd: dudng kinh 3-5mm,

Ngoc trai trung binh: duong kinh 5-7mm,

Ngoc trai 16n: duong kinh 7-8mm,

Ngoc trai rat 16n: dudng kinh > 8mm

Theo mot phuwong 4n thyc hién dwuge wu tién cua giai phdp hiru ich, cac c& 16
dinh trude cha khay sang duoc chon nim trong khoang tlr ¢& 16 sb 10 (3,333mm) dén
¢ 15 s6 41 (12,423mm) véi v6i do chénh kich thude gitta hai ¢& 18 ¢6 sb lién ké 1a
0,303mm. Cac 18 véi kich thude ndy dugc chon dé phit hop véi kich thude hat ngoc
trai thong dung trén thi trudng trang suc.

Tét hon néu mdi khay sang duoc tao 15 twong ing véi mot ¢ 16.

Theo mét phuong an thye hién dugc vu tién khac cua gidi phap hiru ich, may

sang bao gdm hai cum sang dugc bo tri d6i xtng trén bo phin mang. KEt cau nay cua
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mdy sang gitip 1am giam chiéu cao ctia may va tao didu kién thudn tién cho thg van
hanh.

Dic biét c6 lgi néu mdi cum sang bao gbm céc khay sang c6 & 18 giam dan
theo chiéu sip xép tir trén xudng dudi ciia cac khay sang nay. Két ciu nay gitp viéc
phén loai cac hat ngoc dugc thuc hién mdt cdch nhanh chéng va lam ting déng ké

nang suat sang phan loai.
M0 ta van tit hinh vé

May sang theo gidi phép hitu ich, cic bd phéan, co ciu va cac ddu hidu dic trung
ctia mdy s& duge md ta mot cach chi tiét trong phin mé ta dudi day c6 dga vao hinh vé
kém theo d& minh hoa phuong 4n thyc hién vu tién cla gidi phap hitu ich, cu thé 1a:

H.1 12 hinh v& so lugc theo hinh chiéu dimg ctia may sang phan loai kich thudc
hat ngoc trai theo giai phap hiru ich.

M3 ta chi tiét giai phap hiru ich

Duéi day, may sang phan loai kich thudc hat ngoc trai theo giai phap hitu ich s&
dwoc mb ta chi tiét c6 dwa vao hinh vé kém theo. N6i chung, giai phép hitu ich khong
bi gi6i han & phin md ta dudi ddy va c6 thé dugce thay dbi theo nhidu cach khac nhau
mién 12 c4c bién thé theo giai phap hiru ich gan nhu ¢6 cing két ciu va mang lai ciing
hi€u qua.

Noi chung, hat ngoc trai c6 gia tri kinh té cao, gia tri kinh té ctia mdi vién ngoc,
mdt san pham, bd san phim hang trang stc phy thudc vao séu thong sb (kich thude, do
tron, khuyét tat bé mat, do day, mau sic va do anh ngoc), trong d6 tiéu chuén vé kich
thuée 14 tiéu chudn co ban nhét. Kich thuée ngoc cang 16n thi gia cang cao, kich thuéc
ngoc cang déng déu thi san phim cang dep, do vy viéc phén loai kich thuéc hat ngoc
trai rat can thiét, gitip 1am giam gi4 thanh san phém, ning cao chét lrgng, 1am ting sirc
canh tranh. Hon nita, viéc nhan cdy ngoc ciing phai dugc phén ting loai kich thudc
nhu ngoc, nén con dung cho phén loai nhin céy ngoc, cho nén né can dugc sir dung
nhiéu, thudng xuyén trong nghé nudi trai ldy ngoc. Do d6, mdy sang phan loai kich
thuée chinh x4c véi ning suét cao 13 cin thiét.

Nhan ngoc trai sau khi mai tron c¢6 nhiéu loai kich thuéc khac nhau, nhiém vu
clia mdy la phén loai nhiing kich thudc d6 nhe cac khay sang 1am bang inox, mat sang

ctia moi khay ¢6 cac 16 tron c6 cing mét loai ¢ 18. Trong linh virc phan loai hat ngoc
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trai theo kich thudc, cac 16 sang dung dé phan loai ngoc gdm c6 32 loai 15 ¢6 c& 13
dugc danh sb gém No.10 (3,03mm), No.11 (3,333mm), No.12 (3,636mm), No.13
(3,939mm), No.14 (4,242mm), No.l15 (4,545mm), No.16 (4,848mm), No.17
(5,151mm), No.18 (5,454mm), v.v., No.40 (12,12mm) va No.41 (12,423mm) véi do
chénh kich thuéc gifta hai ¢& 16 ¢6 s6 lién k& 12 0,303mm .

Nhu duoc thé hién trén H.1, may sang phan loai kich thudc hat ngoc trai S c6
két cAu bao gdm: dé may 1, cum sang 2, bd phdn mang cum sang 3 va co cu tao
chuyén dong l4c 4 cho bo phin mang cum sang.

Dé méy 1 ¢6 két cAu bao gdm gbi d& thir nhét 1.1 va gbi do thir hai 1.2 duge bé
tri ¢6 dinh va cach nhau trén dé may 1.

Theo mdt phwong 4an thuc hién, c¢6 it nhit mot cum sang 2. Cum sang niy gébm
cac khay sang 2.1, 2.2, v.v., dugc xép chdng 1én nhau theo phuong thing dimg, mdi
khay sang, ching han khay 2.1 c6 dang hinh chit nhét v6i ddy khay dugc tao dang hoi
16m xubng d chira céc hat ngoc trai trong d6. Pay mdi khay sang dugc tao céc 18 ¢6
¢& 16 dinh trude. Cac 13 sang trén méi khay duogc tao ra bing tia laze gitip cho mép 18
nhén, khong c6 bavia va c¢6 dd chinh x4c cao, nhd d6 khong anh huéng dén chit lugng
san pham.

B0 phén mang cym sang 3 dugc tao két ciu dé c6 thé lap rap 1ic xoay dugc véi
g0i d thtt nhat 1.1 & mdt du 3b cita n6 va duoc 1am thich tmg dé cum sang 2 ¢6 thé
treot duge qua cic phuong tién lin (khong duge thé hién trén hinh v&) & vi tri 1an cén
dau ndy, du kia 3a cla bd phin mang cym sang 3 ¢6 dong co dién 3.1 dugc lép cb
dinh trén do.

Co ciu tao chuyén dong Iic b phan mang cym sang 4 gdm hai khau 4.1 va 4.2
duoc ndi xoay dugc véi nhau & mot ddu cia chiing, ching han 4.1a va 4.2a. Diu kia
4.1b ctia mot khau, vi du 4.1, dugc 1p cb dinh v6i dAu truc ra 3.1a ciia dong co dién
3.1, ddu kia 4.2b ctia khau con lai 4.2 duoc lip rép xoay dugc véi gbi d& thi hai 1.2.

V6i méy sang phén loai kich thude hat ngoc trai S c6 két ciu néu trén, khi dong
co dién 3.1 quay, nhd co ciu tao chuyén dong lic ndi véi no, bd phén mang cum sang
3 s& chuyén dong lc d& 1am cho cum sang 2 c6 thé trugt dbc xudng sang trai va sang
phai doc theo bd phan mang cum sang 3 khién cho cac hat ngoc trai trong cac khay
sang 2.1, 2.2, v.v., dugc sang lic lién tuc dé c6 thé roi ra khoi hodc vin nim lai trén

day khay nho d6 phan loai dugc chinh xéc kich thudc cac hat ngoc.
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Theo mdt phwrong 4n thuc hién giai phép hitu ich, cac ¢ 16 dinh trudc clia khay
sang dugc chon nim trong khoadng tu cd 16 s6 10 (3,333mm) dén c¥ 16 sb 41
(12,423mm) v6i @6 chénh 18ch kich thudce gitra hai ¢& 16 c6 sb lién ké xAp xi bang
0,303mm. Céc c& 18 v6i kich thuée nay dwge chon dé phu hgp véi kich thude hat ngoc
trai thong dung trén thi truong trang strc. |

Tét hon néu mdi khay sang duoc tao 18 twong tng véi mot c& 19.

Theo mot phuong an thuc hién duge uvu ti€én khac cta giai phap hitu ich, may
sang bao gdm hai cum sang 2a va 2b dugc bd tri ddi xtng trén bd phan mang 4. Két
cAu ndy ciia may sang gitip 1am giam chidu cao ctia may, nhd d6 tao didu kién thuén
tién cho tho van hanh.

Dic biét ¢6 1oi néu mbi cum sang 2 bao gE”)m cac khay sang 2.1, 2.2, v.v., c6 c&
16 giam dan theo chidu sip xép tir trén xubng dudi cia cac khay sang. Két ciu nay
gilp vi€c phan loai céc hat ngoc trai dugce thuc hién nhanh chéng va ting dang ké ning
sudt sang phan loai.

May sang phan loai kich thugc hat ngoc trai hoat dong nhu sau.

MBoi khay sang c6 cling kich thudc dugce tao 15 trén ting khay v6i mot loai c& 16
dinh trudc. Cac khay sang nay dugc lién két thanh khéi, duoc sip xép theo thir tw sao
cho ¢& 15 ctia mbi khay sang nho déan tir trén xubng dudi ¢& dam bao khi khéi sang
chuyén dong cic hat ngoc trai chuyén dong theo va roi xudng mit sang, hat nao c6
kich thuéc 16n hon 18 sang dugc giit lai trén khay sang. Khi dong co dién 1am viéc, bd
phan mang cum sang 3 dugc chuyén dong lic xoay quanh gbi cb dinh, trong khi cum
sang 2 trén d6 s& di chuyén sang trai, sang phai lién tuc nhd co ciu thanh truyén - tay
quay 1am bang inox, nhd d6 1am cho céc hat ngoc trai trong khay ciing chuyén dong
theo. Qu4 trinh sang c6 nhitng vién to khong lot 1am bit 16 sang dugc thoat ra nhd
nguyén Iy chuyén dong lic. Sau khi sang xong, cic hat ngoc trai s& duoc 14y ra.

Vi du thwe hién gidi phap hiru ich

Méy sang bao gdm cum sing gdm 32 khay hinh chit nhét c6 kich thudc theo
bién dang trong ctia mdi khay sang 12 27,7cm x 37cm x 4,5cm (RxDxH), kinh thuéc
theo bién dang ngoai ctia mdi khay sang 14 29,2cm x 43,5cm x 4,5cm (RxDxH). Mit
sang dugc duc cac 16 tron. Céc 15 tron trén ting sang s& ¢6 cung kich thudc theo mot

trong cac c& dugc phan loai tir ¢& 18 s6 10 (3,333mm) dén ¢& 16 s6 41 (12,423mm). 32
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khay nay duogc xép thanh 2 khdi cao bang nhau va nim 2 bén thanh trugt. Pong co
dién c6 cong suit 0,5Hp (0,37kW).

Chuén bi 10kg hat ngoc trai dd dugc loai so b nhiing hat c6 khuyét tat ndng va
cép dién cho may hoat dong. Cac hat ngoc trai nay dugc cho tlr tir vao khay sang trén
cling. Nhor ¢6 nguyén 1y chuyén dong lic sang trai va sang phai, cic hat ngoc trai lot
qua cic 16 sang trén cac khay sang khi kich thuéc hat ngoc nhé hon kich thuéc 16
sang. May lam viéc khoang 5 phut 1a dd phan loai theo kich thudc xong cho 10kg ngoc
trai néu trén, kich thudc hat ngoc trén mdi khay twong dwong kich thudc 18 tron cta
sang twong (mg ma hat ngoc dugc 14y ra trén d6. Két qua phén loai theo kich thuéc thu
dugc 14 c6 2,2kg ngoc No.20 (6,06mm), 2,5kg ngoc No.21 (6,363mm), 3,15kg ngoc
No.22 (6,666mm) va 2,15kg ngoc No.23 (6,969mm).

Trong vi du néu trén, mdy sang di phan loai duwoc 10kg hat ngoc trai hdn hop
¢6 bbn loai kich thude ngoc trong thoi gian 5 phut. Néu 10kg hat ngoc trai ndy c6 ba
muoi hai loai kich thuéc hat thi may sang néu trén ciing chi can 10 phat d& phén loai
xong. Néu thuc hién sang tha cdng bang khay sang c6 duong kinh 16,5cm, mbi 1an
sang dugc 0,25kg ngoc, thoi gian sang cho mdi 1an 13 1 phut va phai sing dé phan loai
thanh tirg loai kich thudc, thi it nhit c6 bdn 1an thay kich thuc mét sang, khay sang
c6 ¢ 16 No.20 s& mat 40 luot sing, khay sang c6 ¢ 15 No.21 s& mat 32 luot sang,
khay sang c6 ¢& 16 No.22 s& mat 22 lugt sang, khay sang c6 ¢& 16 No.23 s& mét 9 lugt
sang, nhu vy tong cong s& mat 103 luot, do d6 thoi gian sang dé phan loai xong s&
mét 103 phit. Vi vy, c6 thé thiy may sang phan loai kich thudc hat ngoc trai theo giai
phéap hitu ich 1am ting ning suit phan loai 1én it nhit gn 20 lan.

Nhu véy, r6 rang 13 giai phap hiru ich d4 d& xuit may sang phén loai kich thudc
hat ngoc trai dap img ddy di muc tiéu, muc dich va cac uu diém da dwoc néu trén.
Mic du gidi phap hitu ich da dugc mod ta cé dya vao mot phuong an thuc hién vu tién
cu thé, tuy nhién luu ¥ thiy ring bat ky cac thay dbi, bién thé va cai tién s& trd nén rd
rang v&i ngudi c¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay khi xem xét phin
mb ta trén ddy. Do d6, cAn phai hiéu ring, giai phap hitu ich khéng chi gi6i han & cac
phuong 4n cu thé duge boc 16 ma né nhim bao quat cac phwong 4n cai bién nim trong

pham vi ciia giai phap hitu ich, nhu duge x4c dinh bdi phan yéu ciu bao ho.
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YEU CAU BAO HQ

1. May sang (S) dé phan loai kich thudc hat ngoc trai c¢6 két ciu bao gbm:

dé may (1) c6 cac gdi d thir nhit (1.1) va thir hai (1.2) dwgc bd tri ¢b dinh va
cach nhau trén dé may (1);

it nhit mdt cum sang (2) gdm c4c khay sang (2.1, 2.2) duge xép chdng 1én nhau
theo phuong thing dimg, mbi khay sang (2.1, 2.2) ¢6 dang hinh chit nhat v6i d4y khay
dugc tao dang hoi 16m xudng dé chira cac hat ngoc trai trong d6, day khay sang nay
dugc tao cac 16 ¢6 ¢& 18 dinh trudc;

bd phin mang cum sing (3) duoc tao két ciu dé c6 thé Iip rap lic xoay dugc
v6i gbi d& thir nhat (1.1) & mot ddu (3b) ctia n6 va duge 1am thich tng dé cum sang (2)
c6 thé trugt durge qua phuong tién lan & vi tri 14n c4n dau (3b) nay, diu kia (3a) cta bd
phén mang cum sang (3) ¢6 dong co dién (3.1) dugce lap ¢ dinh trén d6; va

co ciu tao chuyén dong lic (4) cho bd phan mang cum sang (3), co ciu nay
gbm hai khéu (4.1) va (4.2) dugc nbi d& xoay dugc voi nhau & mot ddu (4.1a, 4.2a) cia
céc khau nay, d4u kia (4.1b) ciia khau (4.1) duogc 1ip ¢ dinh véi dAu tryc ra (3.1a) cia
dong co dién (3.1), dau kia (4.2b) ciia khéu (4.2) con lai dugc lp rap xoay duge voi
gbi do thi hai (1.2);

trong d6 khi dong co dién (3.1) quay, nhd co cdu tao chuyén dong lic (4) nbi
v6i né, bd phan mang cum sang (3) s& chuyén dong lic d& 1am cho cum sang (2) c6 thé
truot déc xudng sang trai va sang phai doc theo bd phan mang cum sang (3) khién cho
cac hat ngoc trai trong cac khay sang (2.1, 2.2) duoc sang lic lién tuc dé c6 thé roi ra
khéi hodc van nim lai trén déay khay, nhd d6 phan loai dugce chinh xéac kich thudce cuia
cac hat ngoc trai.
2. Méy sang (S) theo diém 1, trong d6 cac c& 18 dinh truée cia céc khay sang (2.1, 2.2)
dugc chon nim trong khoang tir ¢ 18 s6 10 (3,333mm) dén co 15 sb 41 (12,423mm)
vé6i d6 chénh 1éch kich thudc giita hai ¢& 18 ¢6 sb lién k& 13 0,303mm.
3. May sang (S) theo diém 1, trong d6 mdi khay sang (2.1, 2.2) dugc tao 18 twong tng
v6i mot ¢ 16.
4. May sang (S) theo diém 1, trong d6 may (S) bao gdm hai cum sang (2) dugc bb tri

d6i ximg trén bd phan mang cum sang (3).
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5. May sang (S) theo diém bét ky trong s cac diém tir 1 dén 4, trong 6 mdi cum sang
(2) bao gbém cic khay sang (2.1, 2.2) c¢6 c& 16 giam dan theo chiéu sip xép tir trén

xuong dudi cia cac khay sang nay.
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