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Linh vwe k§ thuit dwoc dé cip
Sang ché dé cap dén thiét bi 1am than lon dang mddun. Sang ché con d& cép
dén phuong phap lip dung thiét bi lam than lon dang mdédun va cac mddun dung cho

thiét bi 1am than lon dang médun.

Tinh trang ky thuit ciia sang ché

Trong céc thiét bj lam than lon da biét dé san xuét cac lon kim loai c6 thanh
mong boi qua trinh dugce goi 1a “kéo va 1a thanh” (DWI - Drawing and Wall-Ironing),
cac cbe phoi dugc cép vao thiét bi lam than lon va duoc dan boi miii dot, trén diu cia
con trugt chuyén dong tinh tién, qua diy khuén dé thu duogc kich ¢& va do day mong
muén cta lon. Day khudn c¢6 thé c¢6 khuén kéo nguogc, dé giam dudng kinh cta cbe
phdi va kéo dai thinh bén clia n6, va mét hoic nhidu khuon 14 dé 1a thanh cta cbe phoi
thanh than lon. Cudi cung, than lon dugc dan trén mii dot c6 thé tiép xuc khuon dap
tao day hodc “bd tao vom” dé tao ra hinh dang nhu mai vom trén dé cta lon.

Coéng bb don dang ky sang ché Quéc t& W09934942 thé hién mot vi du vé thiét
bi 1am than lon da biét, may nay dugc thé hién dudi dang so dd trén Fig.1. Thiét bi
lam théan lon da biét 1 bao gdbm khung 2 ma do bd khuén dap 5 va co chu dan dong 10.
Co chu din dong bao gdm hdp banh ring (khong duogc thé hién trén cac hinh v&) va
cum hoat dong thir nhat ma c6 con trugt 12, tay don 14 va truc khuyu 16. Chuyén
dong quay cua truc khuyu 16 dich chuyén con trugt/miii dot 12 vao trong hodc ra khoi
bo khudn dap 5. Cum bd khudn 20 bao gém bo khudn ddp 5 va cum hoat dong thi hai
ma ¢ gia d& phoi duogc 1ap trén con trugt chir thap 24 ma dugc ndi voi cac thanh dy
26 (duoc thé hién cét ra trén Fig.1) va tim phan phdi/cac thanh phan phdi 28. Co cdu
dan cam 30 trén can 28 gai khép véi cam 32 trén truc khuyu 16. Cum bo khudn 20 va

co cAu dan dong 10 duge tach roi khoi nhau béi vach ngin so cip 40 va bd bit kin 42.
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Viéc hoan cai céc thiét bi lam than lon da biét, nhu thiét bj lam than lon duogc
md t trén ddy, dé tao ra cac lon c6 duong kinh khac nhau 14 qué trinh ton thoi gian va
thuong dién ra trong hon tam gid' dé hoan thanh. Trong qué trinh chuyén ddi, qua trinh
san xuit phai tam dimg dé thay thé khuén dép trong thiét bi 1am than lon va cin chinh
céc bd phan ctia thiét bi 1am than lon véi duong kinh lon mdi.

Do tinh chit khéi lwong 16n ciia nganh cong nghiép lon nén hao tén thoi gian
san xuét bat ky c6 thé rat ton chi phi dbi v6i cac nha san xudt lon. Ngoai ra, quing thoi
gian chuyén d6i lam cho d6 linh hoat ciia viéc ché tao bi gidm di. Vi du, cic nha san
xuét lon c6 thé phai min cudng hoan cai thiét bj lam than lon dbi vi cdc mé san xuét

ngan.

Ban chit ky thuit ciia sang ché

Muc dich cua sang ché 1a d& xuét thiét bi l1am than lon, médun khuén dap dé sir
dung v6i thiét bi lam than lon, mddun tao vom dé st dung véi thiét bi 1am than lon,
mddun dé st dung v6i thiét bi 1am than lon va phuong phép lip dung thiét bi lam than
lon ma khic phyc it nhat mét s nhugc didm cta giai phap k§ thuat da biét.

Theo khia canh thir nhat, sang ché d& xuAt thiét bi 1am than lon bao gdm céc bd
phan ma cén thiét cho su xép thang hang twrong d6i. Thiét bi 1am than lon bao g6m
modun bd khudn ddp ma c6 khung bd khudn dap va cac bd phan c6 mot hoic nhiéu
khudn dugc do boi khung bd khuon dap. Cac khuon xép thing duoc so véi khung bd
khudn dap khi modun by khudn dap khong duge lap vao thiét bi 1am than lon. Thiét bi
lam than lon con c6 kep c6 dinh ma cho phép lip ¢b dinh thao ra dugc cia modun bo
khuén déap vao thiét bi lam thén lon.

Khuén c6 thé 14 khuon kéo nguoc hodc khuon 13, véi mot hodc nhiéu trong sb
khuon kéo, khuén 1a, gia do cbe phoi, 6ng 16t kéo nguoc va co cAu thao khudn cling
c6 thé duoc tao ra, dwoc lip vao va xép thing hang duoc vao khung bo khudn dap.

Mbdun bd khuén dap c6 thé ¢ hai thanh mai mon duge lp vao khung bd
khudn dap va duge bd tri dé do mot hodc nhiéu khudn. Céc khudn xép thang dugc so
v6i khung bo khuon dap bang cach didu chinh mét hoic c4 hai thanh mai mon.

Moddun bo khudn déap co thé c6 mddun 6ng 16t kéo nguoc duogc tao két ciu dé

xép thing hang dng 16t kéo nguoc véi khung bd khuon dap. Modun 6ng 16t kéo nguoc
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dugce lép vao khung b6 khuodn dip va c6 mot hodc nhiéu § truc tao ra dudng din ma
bng 16t kéo nguoc dich chuyén qua dé. Mddun bng 16t kéo nguoc cb co chu diéu
chinh 4 truc dé tao didu kién cho viéc xép thing hang theo huéng kinh ctia moédun ong
16t kéo nguoc véi khung bd khudn dép.

Thiét bi 1am than lon ¢c6 thé c6 mét hoic nhiéu modun khéc nita, mdi moédun
khéc nita c6 mdt hodc nhidu cac bd phan duge ldp vio cac khung khéc nita va dugc
xép thing hang so v6i khung khac nita khi mddun khac nita khéng dugc 1ap vao thiét
bi lam than lon. Sau do, thiét bi 1am than lon con cb kep ¢d dinh khéac nita cho mbi
mo6dun khac nita ma cho phép lép c¢d dinh thao ra dugc mddun khac nita vao thiét bi
1am than lon. Modun khéc nita ¢6 thé 12 mdédun tao vom véi khudn dap tao ddy.

Cac kep ¢b dinh c6 thé 1a céc kep ¢ dinh thao nhanh cho phép chuyén doi
nhanh c4c modun. Céc kep cb dinh c6 thé 1a ldp ¢b dinh mot diém, vi dy, kep khong
didm. Kep cb dinh c6 thé tao ra do chinh xac vi tri t5t hon 10pum, ot hon 1a t6t hon
5um cho kep cb dinh thdo ra dwoc mbi mddun vao thiét bi lam than lon.

MBbi mddun c6 thé dugce 1p cb dinh théo ra duge vao thiét bi 1am than lon & vi
tri gbc quy chiéu ma tao ra vj tri tham khéo dé xép thing hang cac bo phan khic clia
thiét bi 1am than lon. Thiét bi 1am than lon c6 thé ¢6 kep cb dinh hodc céc kep ¢ dinh
ma cho phép mddun dugc tha vao dia diém & vi tri gbc quy chiéu sao cho khong can
thiét phai xép thiang hang mddun so véi thiét bi 1am than lon nita. Médun van dugc
khoéa tai chd trong khi van hanh thiét bi lam than lon. C6 nhidu vi tri gbc quy chiéu
cho céc két cAu khac nhau cia thiét bi lam than lon.

Thiét bi 1am than lon ¢6 thé c6 modun nap-xa dé phén phdi cac cbe phoi hoidc
c4c san pham tao hinh truéc khac cho mddun bo khudn dap va dé 14y cac than lon da
tao ra dé str dung. Modun nap-xa c6 thé thao ra duoc dé cho phép thao va 1ip mddun
bd khudn dap.

Céac bg phan cua thiét bi 1am than lon ¢6 thé c6 con trugt va miii dot duoc lép
c¢b dinh vao dau ctia con truot. Thiét bi lam thén lon c¢6 thé c6 co chu dé xép thang
hang con trugt va mili dot so véi thiét bi 1am than lon.

Theo khia canh thit hai, sang ché dé xuét mddun bo khudn dap dé sir dung véi
thiét bi 1am than lon. Thiét bi lam than lon bao gdm cac bo phan ma can phai xép

thfmg hang twong dbi v6i nhau, cac bd phan nay c6 mot hodc nhiéu khudn. Mddun bd
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khudn dap bao gbm: khung; co ciu didu chinh dé d& cac khuon trong khung va xép
thang hang theo cdch didu chinh c4c khudn so voi khung khi modun bo khuén dap
khong dugce lép vao thiét bi 1am than lon; va mot hodc nhiéu dic diém lép c¢b dinh dé
cho phép lap cb dinh thao ra dugc cua mddun bd khudn dap vao thiét bi lam than lon.

Modun bd khudn dap c6 thé c6 mddun 6ng 16t kéo nguge ma duoc tao két chu
dé xép thing hang 6ng 16t kéo nguoc voi khung by khudn dép. Mddun ng 16t kéo

a
din ma bng 16t kéo nguoc dich chuyén qua d6. Modun bng 16t kéo ngugce ¢ co chu
diéu chinh § truc dé ao didu kién cho viéc xép thing hang theo huéng kinh cua
mddun éng 16t kéo ngugc voi khung b khuon dép.

Modun bo khuodn dap cé thé c6 hai thanh mai mon duoc lép vao khung bd
khuon dép va duge bd tri dé ds mot hoic nhiu khuon. Cac khudn xép théng duoc so
v6i khung bo khuon dép bing c4ch diu chinh mot hodc ca hai thanh mai mon.

Mobdun bg khuén dap c6 thé c6 médun 6ng 16t kéo nguoc duge tao két chu dé
xép thing hang dng 16t kéo nguoc voi khung b khuon dip. Modun 6ng 16t kéo nguoc
duoc lfip vao khung bo khuén dép va c6 mét hoic nhiéu & truc tao ra dudng dan ma
6ng 16t kéo nguoc dich chuyén qua d6. Mddun éng 16t kéo nguoc ¢ co ciu didu
chinh 4 truc dé tao diéu kién cho viéc Xép théng hang theo hudng kinh ctia médun 6ng
16t kéo nguge véi khung bo khudn dap.

Theo khia canh tht ba, sang ché dé xuit médun tao vom dé st dung véi thiét bi
1am than lon. Thiét bi lam thén lon bao gdm c4c bd phan ma cin phai xép thing hang
twong d6i véi nhau, céc bd phan nay c¢6 khudn dép tao ddy. Mddun tao vom bao gdm
khung; co cu diéu chinh dé d& khuon dap tao ddy trong khung va xép thing hang
theo cach diéu chinh khuén dép tao day so v6i khung khi moédun tao vom khéng duoc
ldp vao thiét bj 1am than lon; va mdt hodc nhiéu dic diém lap ¢6 dinh dé cho phép lap
¢b dinh thdo ra dugc ctia mddun tao vom vao thiét bi lam than lon.

Theo khia canh tht tu, sdng ché dé xuit modun dung cho thiét bi 1am than lon.
Thiét bi lam than lon bao gdm céc b phan ma cin phai xép thing hang tuong déi voi
nhau. Médun nay bao gém: khung; co cAu diéu chinh @ d& it nhét mot bd phén trong
sd céc bd phan trong khung va xép thing hang theo cach didu chinh b phén so véi

khung khi médun khéng dugc lép vao thiét bi 1am th4n lon; va mdt hodc nhiéu dac
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diém 1ip cb dinh @& cho phép l4p cb dinh théo ra duoc clia modun vao thiét bi lam
than lon.

bic diém lép ¢b dinh c6 thé duoc tao két cAu dé twong tac voi thiét bi lam than
lon nham tao ra kep c6 dinh mot diém, vi dy, kep khong diém.

Theo khia canh thit nim, séng ché dé xu4t phuong phap lip dung thiét bi lam
than lon. Thiét bi lam than lon bao gdm céc bd phin ma cén phai xép thing hang
twong dbi v6i nhau. Phuong phéap nay bao gdm cac budc: lip mot hodc nhidu bd phén,
c6 it nhit mot khudn, vao khung b¢ khuén dap dé tao ra modun bd khuodn dap; xép
thing hang mot hodc nhiéu bo phéan so v6i khung bd khuon dép; va lép thdo ra duoc
mddun bd khudn dap vao trong thiét bi lam than lon.

Khuon c¢6 thé 12 khudn kéo hoic khuon 13, va mot hodc nhidu bd phén c6 thé c6
mdt hoic nhiéu trong sé khudn kéo, khuon 13, gid do cbc phdi, dng 16t kéo nguoc va
co chu thao khuén.

Phuong phép ndy bao gbm budc: tao két cAu mot hodc nhidu médun khac nira,
mdi modun khic nita c6 khung khac nita, bing cach 1ip mot hodc nhidu trong sb cac
bo phan vao mdi khung trong sb cac khung khéc nita; dbi v6i modun khac nita, xép
thrflng hang mdt hoac nhiéu bod phén so véi khung khac nira; va lép th4o ra dugc mdi
mddun trong s6 cac médun khéc nita vao trong thiét bi lam than lon.

Phuong phap ndy c6 thé bao gdbm budc l&p modun/hoic mdi modun vio tAng
kiém tra xép thing hang trudc khi xép thang hang mot hoic nhidu bo phén cua
mddun/hoic mbi modun, tang kiém tra xép thang hang c6 cac kep cb dinh tuong Ung
v6i cac kep ¢ dinh cua thiét bi lam than lon.

Thiét bj lam than lon bao gdm céc bd phan ma can phai xép thing hang tuong
dbi v6i nhau ciing dugc md ta 13, thiét bj 1am than lon nay bao gdm mddun b khuodn
dap c6 khung bo khudn dap d& hai hodc nhiéu bd phan c6 mdt hodc nhidu khudn, hai
hodc nhidu bd phéan dugc Xép thang hang so v6i khung bo khudn dap khi modun bd
khuén dap khong dugc lip vao thiét bi 1am than lon, thiét bi lam than lon con c¢6 kep
c6 dinh ma cho phép lap cb dinh thao ra duoc ciia mddun bd khudn dap vao thiét bi
lam thén lon.

Phuong phap lép dung thiét bi lam than lon cling dugc mo ta, thiét bi lam than

lon bao gém céc bd phan ma can phai xép thing hang tuong dbi véi nhau, phwong
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phép nay bao gém cac budc: lép hai hodc nhiéu bod phan, co it nhit mét khuén, vao
khung bd khuodn dap dé tao ra modun bo khudn dap; Xép théng hang hai hodc nhiéu bd
phén so véi khung bd khudn dép; va lap théo ra dugc mddun bd khudn dap vao trong

thiét bi 1am than lon.

M6 ta vin tit cac hinh vé

Fig.1 14 hinh v& dang so db thé hién thiét bi 1am than lon da biét;

Fig.2 13 hinh v& phdi canh dang so db thé hién thiét bi lam than lon dang
modun theo mdt phuong &n cua sang ché;

Fig.3 1 hinh v& phéi canh thé hién thiét bj 1am than lon trén Fig.2 véi mot sb
modun da dugce thao ra;

Fig.4 1a hinh v& phéi canh cia bé may duge thé hién trén Fig.2 va Fig.3 thé
hién cac su lép chinh x4c;

Fig.5 12 hinh v& phéi canh thé hién moédun bo khudn dip dugc thé hién trén
Fig.2;

Fig.6 1a mat cit ngang thé hién moédun bd khudn dap duoc thé hién trén Fig.2
va Fig.5; va

Fig.7 1a luu dd thé hién phuong phap lip dung thiét bi lam than lon dang

modun duoc thé hién trén Fig.3.

M ta chi tiét sang ché

Thiét bi 1am than lon da biét lon 1 d3 dugc md ta van tit trén day c6 dua vao
Fig.1. Hop v6i duong nét gach trén Fig.1 chira mot s6 bd phéan xép thang hanh duoc 5,
22, 24 clua thiét bi lam théan lon d3 biét lon ma phai, vi dy, dugc c6 trong mddun bd
khuon ddp duge mo ta dudi day.

Fig.2 12 hinh v& phéi canh dang so dd thé hién thiét bj lam than lon dang
mo6dun 201 dé tao ra cac than lon tir cac cbe phdi duoc kéo tir kim loai tAm. Thiét bi
1am than lon 201 ¢6 dé 202 ma do bé may 203 véi bé mit gbe quy chuén 204 va cum
con trugt 205. Cum con trugt 205 cé con trugt chuyén dong tinh tién 206 v6i miii dot
(khong dugc thé hién trén cac hinh v&) dugc lap trén mot dAu. Trong hanh trinh tién

cta thiét bi 1am than lon 201, miii dot tiép xtic véi cbe phoi (khong dugc thé hién trén
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cac hinh v&) duoc giit tén dudong din cla con truot bén trong mddun bd khudn dap
207 duge bb tri trén bé mit gbc quy chudn 204. Miii dot day cbe phdi qua khudn kéo
nguoc (khong duge thé hién trén cac hinh v&) dugc chira bén trong mddun bd khudn
dap 207 dé tao ra than lon thon dai. Than lon duoc din trén miii dot dé tiép xuc véi
khuodn dép tao day 208 dugc chtra bdi modun tao vom 209 dé tao ra hinh dang nhu
mai vom trén dé ctia lon. Trén hanh trinh tré vé cla thiét bi 1am thén lon 201, than lon
duoc léy ra khoi miii dot béi co cAu thao khuodn (khdng duge thé hién trén céc hinh
v&) cua modun bd khuon dép 207. Than lon dugc véin chuyén ra xa khéi truc ctia con
trueot bai thap xa lon 210 clla mddun nap-xa 211 dugc b tri gitta m6édun bd khudn
dap 207 va modun tao vom 209.

Modun bd khuén dap 207 con c6 moédun 6ng 16t kéo nguoc 212, duge bd tri &
truede khudn kéo nguge (khdong dugce thé hién trén cac hinh v&) dé dinh vi cbc phoi
trong qua trinh kéo ngugc. Moédun b6ng 16t kéo nguoc 212 ¢ b truc 213 vé6i bd dinh vi
cbe phdi (khong dugc thé hién trén cac hinh v&) dé tiép nhan cbc phoi tir co chu cép
liéu 214 cia mddun nap-xa 211. O truc 213 d& bng 16t kéo nguoc chuyén dong tinh
tién 215 ma dugc xép thing hang ddng truc véi con trugt va c6 16 xuyén & tAm ma cho
phép miii dot di qua. Pau sau ciia ng 16t kéo nguoc 215 duoc 1ip vao ban trugt kéo
nguoc 216 ma dugc din dong theo chuyén dong tinh tién boi hai thanh ddy 217a,
217b duge bd tri trén cac phia dbi dién caa con truot 206. Trudc khi miii dot tiép xuc
v6i lon, dng 16t kéo ngwoce 215 di vao dau ho cia cbe phoi va diy cbe phoi vao trong
tiép xtic v6i khuon kéo nguoc. Ong 16t kéo nguoc 215 giit cbc phdi mot cach chic
chén tai chd ty vao khudn kéo nguge khi mii dot diy cbc phdi qua 16 ciia khuon kéo
ngugc ma ¢6 duong kinh nhé hon so véi chén. Khi cbe phdi duge kéo qua khudn kéo
ngugc bdi mili dot nd s€ giam v& dudng kinh va chidu dai thanh bén ctia né. Mddun
b6 khuodn dép 207 cling co thé chtra mot hoic nhiéu khuon 13 hoic khudn dap khac dé
tao ra than lon sau khi khudn kéo ngugc. Sau d6, miii dot dan cbc phoi thon dai ra xa
khéi mbdun 6ng 16t kéo nguoc va qua cac khudn 12 va khudn déap con lai.

Fig.3 1a hinh v& phéi canh dang so do thé hién thiét bi lam than lon 201 v6i bd
khudn dip va cac mddun tao vom dd duge théo ra. Cac chd lép chinh xac 305a-d,
306a,b dugc 1ip vao bé may 203 dé Iip cb dinh cic modun vao thiét bi 1am than lon

201. Céc chd ldp chinh xic 305a-d, 306a,b cho phép modun bd khuodn dap 207 va
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mddun tao vom 209 duoc théo ra khoéi thiét bi 1am than lon va dugc thay thé & ciing
mot vi tri trén bé mit gbc quy chuln. Vi du, cic chd 1dp chinh x4c 305a-d, 306a,b c6
thé cho phép cac modun duge thay thé véi dd chinh xac vi tri t6t hon 10pm. Viéc lap
ndy c6 nghia c6 thé bao gdm cac kep khong diém, trong d6 truomg hop do chinh x4c
vi tri tdt hon 5pm. Céc chd ldp chinh x4c khac cho cdc modun tao ra vi tri gbe quy
chiéu twong tmg, so véi bé mit gbe quy chuin 204. Fig.4 13 hinh v& phéi canh dang so
d6 thé hién bé may 203 thé hién cac chd lip chinh x4c 305a-d.

Fig.5 12 hinh v& phdi canh dang so d6 thé hién mddun bo khuon dép thao ra
duoc 207. Modun bd khuon dip 207 chira khudn kéo nguge 501 va ciac khuodn la
(khong dugc thé hién trén cac hinh v&) va khudn dap khac ma co thé can cho viéc tao
ra than lon. Phéan trong ctia mbédun bo khudn dap 207 dugce truy cap bing cach ning
ndp 14t 502. Modun dng 16t kéo nguoe 212 ¢6 go 503 duoc bét bu 16ng vio phia trude
ciia modun bd khudn dap 207 va gid d& 504 ma d& bo dinh vi cbe phdi 505 va 6 truc
213. Mbdun dng 16t kéo nguoc 212 ¢6 bd cam diéu chinh duge 506a-c dé xép thing
hang b¢ dinh vi cbe phoi 505 va b truc 213 so véi khudn kéo nguoc 501. Hai chan
507a,b kéo dai theo phuong nim ngang tir dé ctia mddun bd khudn dap 207. Mdi chan
507a,b c6 16 508 di thing dimg qua dé cho phép cac chan 507a,b dugc dinh vi trén hai
chd 1&p chinh xdc 305¢,d twong Gng khi médun b khuén dap 207 dugc ldp vao bé
mit gbc quy chudn 204.

Fig.6 1a mit cit ngang dang so d6 thé hién modun by khudn dap 207 dang khoa
doc theo truc duoc tao ra boi con trugt 206 in Fig.1. Modun b khuon dap 207 c6 gia
dd khuoén 601 duoc lép chat bén trong modun b khuon dap than 207. Gid d& khudn
601, két hop véi nép 502, tao ra khoang hinh try ndi chung 602 ma khudn kéo nguoc
501 va cac khuon 1a (khong dugc thé hién trén cac hinh v&) duoc chua trong d6. Moi
khuén duge lip cb dinh bén trong gia d& hinh try (khong dugc thé hién trén cic hinh
v&) ma l3p vira khit gi4 do khuon 601 trong khi d& lai lugng chd nho dé diéu chinh.
Céc miéng dém hinh tru (khong duoc thé hién trén cac hinh v&) dwgc lap giita cac gia
do khubn d& dinh vi cac khuon doc theo truc cua gia do khudn 601. Khi thiét bi lam
than lon 201 duoc st dung, cac miéng dém co thé dugc 1am mat hiéu qua, vi duy, b%mg
cach bom chét lam mat qua cdc miéng dém nay, dé phan tan nhiét dugc sinh ra boi

quy trinh DWI.
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Gia d& khuon 601 c6 hai thanh mai mon 603a,b duoc lip bén trong thanh trong
clia gia d& khuon 601 va kéo dai song song v6i truc cla gid d& khudn 601. Cac thanh
mai mon 603a,b nh6 vao trong khoang hinh tru 602 bang khoang cach nhé sao cho,
khi cac khuon la va cac miéng dém hinh tru dugc léps chiung dugc 4 bdi cac thanh
mai mon 603a,b. Cac khudn va cac miéng dém hinh tru cé thé dugc khoa tai chd béng
cach doéng nip 502. Trong khi 1ap dung thiét bi lam than lon 201, céc vi tri theo hudng
kinh ctia cac khudn va cac miéng dém twong dbi véi truc clia gid ¢ khudn 601 c6 thé
can phai didu chinh. Su diéu chinh nay co thé dugc thuc hién bﬁng cach gia cong céac
thanh mai mon 603a,b, vi duy, béng cach mai, hodc bé“tng cach lép mot hodc nhidu cc
tAm dém gifta c4c thanh mai mon 603a,b va gid d& khudn 601. Cac thanh mai mon
603a,b dugc tach roi boi goc khoang 90° quanh chu vi cta khoang hinh tru 602 dé cho
phép thuc hién sy didu chinh vudng goc.

Su van hanh cta thiét bj 1am than lon 201 yéu ciu sy xép thang hang chinh x4c
ctia mddun 6ng 16t kéo nguoc 212, khuén kéo nguge, cac khudn 14, co céu thao khudn
va khuon dép khéc bét ky ctia mddun bo khudn dap 207 so v6i truc chung. Khudn dép
tao day 208 cua modun tao vom 209 ciing phai dugc xép thing hang vé6i ciing mot
truc. Su xép théng hang cta cac b phan khac co thé duogc thuc hién br?lng cach su
dung hé théng xép thing hang bang laze. Vi du, 4nh séng laze chudn truc c6 thé dugc
huéng doc theo truc chung va cac vi tri theo huéng kinh cta cac b phan di dugc didu
chinh dé dam bao ching duogc dinh tdm. Nhu mot vi du, co cAu thao khudn c6 thé
dugc didu chinh bing tay bang cach néi diy dinh vit ma lip ¢ dinh né vao thiét bi
lam than lon 201. Pich gbc quy chiéu co thé duoc lap trén mdi b phan trong sd cac
bd phan dé x4c dinh r6 tAm clia bd phan nay, vi du, béng céch tao ra 106 nhé ma anh
sang laze c6 thé di qua do.

Viéc hoan céi thiét bi lam than lon 201 dé tao ra c4c lon v6i dudng kinh khac
nhau cAn nhidu bd phan ctia hai médun duge thay thé va cac bd phan méi duge xép
thing hang lai. Vi du, cac dudng kinh 16n hon s& doi héi khudn kéo nguge co 16 16n
hon dugc lip trong modun b khudn dép 207 va xép thang hang véi tryc tAm, chung
cta thiét bi 1am than lon. Khudn dp tao day 208 hodc “khudn mai vom” cia modun
tao vom 209 ciing ¢6 thé cin phai thay thé, cting v6i cac bo phan khic ciia mddun tao

vom 209, nhu miéng dém khudn méi vom (khong duoc the hién trén cac hinh v&) va
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vong gift (khong duge thé hién trén cac hinh v&). Mbdun tao vom 209 chta co chu
diéu chinh (khéng dugc thé hién trén cac hinh v&) ma cho phép khudn dap tao day 208
duoc dinh vi tuong dbi voi khung clia modun tao vom 209.

Thiét ké kiéu mbdun ciia thiét bj 1am than lon 201 giam thoi gian cén thiét cho
thay d6i voi dudng kinh lon khéc nhau hodc cac cai dat thiét bi 1am than lon khac. Vi
du, trong khi thiét bi 1am than lon 201 dang san xuit cac lon c6 mot duong kinh,
mddun bd khudn dap tach roi 207 va modun tao vom 209 ¢ thé dugc xép thing hang
truée dbi véi duong kinh lon khac nhau. Sy xép thing hanh trude cia modun bd
khuon dap 207 va mddun tao vom 209 c6 thé duge thue hién trén téng Xép théng hang
riéng biét dugce trang bi cac phuong tién lép duoc tao két ciu dé co cach bd tri giéng
v6i cach b tri ctia thiét bi 1am than lon 201. Trong khi thay déi, médun bd khudn dap
xép thing hang truéc 207 va modun tao vom 209 c6 thé duoc 1ap & vi trf trén bé mit
gdc quy chudn 204 twong dbi nhanh. C6 thé cin it hodc khong can phai xép thing
hang modun bo khudn dap 207 hodc mddun tao vom 209.

C6 thé ¢6 nhidu mbdun dé st dung v6i thiét bi 1am than lon cu thé 201. Vi duy,
¢6 thé c6 nhiéu modun bd khudn dap 207, mdi mddun duge tao két cAu cho kich c&
lon khac nhau. Dé gitp phan biét gifta cac mddun, cac mddun nay va thiét bi lam than
lon 201 ¢6 thé dugc trang bi cac thé nhan dang, nhu cac thé RFID. Theo cach khac, co
cau kiéu “Poka Yoke” ¢6 thé dugc st dung d& ngan khong cho su két hop sai cua cac
mddun 207, 209 dugc lip vao trong thiét bi lam than lon 201.

Thiét ké kiéu modun cta thiét bi lam than lon 201 ciing c6 thé cho phép thay
thé nhanh modun bod khudn dap 207 va/hodc mddun tao vom 209 trong trudong hop hu
hong, dé bao dudng, hodc gidm sy mai mon.

Modun nap-xa 211 ¢6 thé duoc ldp vira véi cic co cdu lip cb dinh nhanh dé
cho phép thap xa lon 210 va co cdu cip liéu 214 dugc thao ra va thay thé trong hki
thay dbi.

Fig.7 12 luu db thé hién phuong phép lip dung thiét bi 1am than lon dang
mbdun duoc thé hién trén Fig.2. Budc th nhit S1 cliia phuong phap nay 1a tao ra
mbdun bd khudn dap bing cach lip mét hodc nhiéu bd phéan ciia thiét bi lam than lon
ma can phai xép thing hang twong ddi v6i nhau, co it nhit mot khuodn, vao khung bd

khuon dap. Mot hodac nhieu modun khéc nita, mo6i modun nay véi khung khéc nita, ¢6
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thé duoc tao ra & budce thir hai S2 bﬁmg cach lép mot hodc nhiéu b phan cua thiét bi
1am thén lon vao mdi khung trong sb cac khung khac nita. Sau d6, mbi mddun trong
s& cac mddun duge 1ap & bude S3 vao trongn ting kiém tra xép thang hang. Sau do,
mdt hodc nhidu b phan cia mbi moédun duge xép thing hang & bude S4 so v6i khung
ctia mdi médun, vi du, bing cach st dung con trugt dwoc 1ip vao ting kiém tra xép
thing hang. Sau d6, cac mddun xép thing hang dugc lip & budc S5 vio trong thiét b
lam thén lon.

Phuong phép khéc dé 13p dung thiét bi 1am than lon dang médun dugc thé hién
trén Fig.2 bao gdm su xép thing hang tai chd cia mot hodc nhidu médun. Vi du,
mddun bd khudn dap c6 thé duoc xép thing hang trong khi né duge ldp vao trong
thiét bi 1am thén lon, nghia 14, m{t hodc nhiéu bo phén c6 thé dugc lép vao khung bd
khuén dép (trude hodc sau khi khung bd khudn dép dwoc 1ip vao trong thiét bi lam
than lon) va duoc xép thing hang so voi khung bd khudn ddp ma khéng cin thioe
khung bd khudn dép ra khoi thiét bi 1am than lon. Khi sy xép thang hang tai chd dugc
thuc hién, cac médun co thé duogc thdo ra va sau d6 dugc lép lai sau vao trong thiét bi
1am than lon ma khéng can phai xép thing hang lai, hodc c6 thé chi xép thing hang lai
it, cia cac modun nay.

Néu cac mddun dugce xép thing hang tai chd sau khi khong can dén tang kiém
tra xép thing hang tach roi. Tuy nhién, ting kiém tra xép thing hang tach roi cho phép
it nhat mot modun trong $6 cac mddun dugc thdo ra khoi thiét bi 1am than lon va dugc
xép thang hang trong khi cac modun con lai duge xép thang hang tai chd. Cac tiép can
nay c6 thé dugce sit dung dé ddy nhanh qua trinh xép thing hang khi cic mbdun c6 thé
duoc xép thang hang riéng biét mot cach song song, vi du, bang nhiéu céng nhin mot
cach ddng thoi.

Nguoi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét ndy sé hiéu ring céc su
thay dbi khac ¢6 thé dugc thuc hién vé6i cac phuong 4n dugc md ta trén diy ma khong

nam ngoai pham vi bao hd cia sang che.
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YEU CAU BAO HO

1. Thiét bi 1am th4n lon bao gdm céc bd phadn ma cin phai xép thing hang tuong dbi
v6i nhau, thiét bi lam than lon nay bao gém moOdun bd khudn dap c6 khung bd khudn
dép d& hai hoac nhiéu bd phin c6 mot hodc nhiéu khuén, hai hoc nhiéu bd phéan dugc
xép thing hang so v6i khung bd khuodn dép khi modun bd khudn dap khong dugc lip
vao thiét bj 1am than lon, thiét bi lam thén lon nay con cé kep c¢b dinh ma cho phép lép
cb dinh théo ra dugc ctia mddun b khudn dap vao thiét bj 1am than lon & vi tri gbe

quy chiéu.

2. Thiét bi 1am thén lon theo diém 1, trong dé khuon nay 1a khudén kéo hoic khudn 13,
va mot hodc nhi€u trong s6 khudn kéo, khuon 13, gid d& coc phoi, ong 16t kéo ngugce
va co cau thao khudn cling dugce tao ra, duge lap vao va x€p thang hang dugc vai

khung bd khuon dép.

3. Thiét bi lam than lon theo diém 1 hodc 2, trong d6 mddun bo khuodn dap co hai
thanh mai mon duogc lp vao khung bo khubn dép va dugc b tri @& d& mot hodc nhiéu
khuén, cac khubn nay duge xép thang hang so véi khung bang cach diéu chinh mot

hoac ca hai thanh mai mon.

4. Thiét bi 1am than lon theo diém bt ky trong sb cic diém néu trén, trong 6 modun
b6 khudn dap c6 mddun dng 16t kéo nguoe duge tao két cAu dé xép thing hang dng 16t
kéo nguoc véi khung bo khudn dap, mddun dng 16t kéo nguoc dugce lap vao khung bod
khuén dap va c6 mot hodc nhidu cic 6 truc tao ra dudng din ma 6ng 16t kéo nguoc
dich chuyén qua d6, mddun éng 16t kéo nguoc c6 co cdu diéu chinh 6 truc dé tao diéu
kién cho viéc xép thing hang theo hudng kinh ctia mddun dng 16t kéo nguge véi

khung b khuodn dap.
5. Thiét bi 1am thén lon theo diém bt ky trong s6 cac diém néu trén, trong d6 may nay

¢6 mdt hodc nhiéu mddun khac nita, moi moédun khac nita c6 mdt hodc nhi€u bd phan

duoc lap vao cac khung khéc nita va dwgc xép thang hang so v6i khung khic nita khi

-13-



37572

mddun khéc nita nay khong dugc ldp vao thiét bi 1am than lon, thiét bi lam than lon
con ¢6 kep cb dinh khac nita cho mdi médun khac nita ma cho phép lép ¢b dinh théo

ra duoc modun khéc nita vao thiét bi [am than lon nay.

6. Thiét bi 1am than lon theo diém 5, trong d6 mddun khac nita 1a mddun tao vom va it

nhit mdt bd phan duoc I&p vao modun tao vom khung la khuon dap tao day.

7. Thiét bi 1am than lon theo diém bat ky trong sb cac diém néu trén, trong do6 kep cb

dinh/hodic mdi kep b dinh 13 kep ¢b dinh mét diém, vi du, kep khong diém.

8. Thiét bi lam than lon theo diém bét ky trong sb cac diém néu trén, trong dé
modun/hoic mdi mddun duge lép c¢b dinh théo ra duoc vao thiét bi lam than lon béng
cach st dung kep ¢d dinh ma tao ra do chinh xac vi tri tot hon 1a 10pm, t6t hon 1a

Sum.

9. Thiét bi lam thén lon theo diém bat ky trong so cac diém néu trén, trong d6 may nay
¢6 modun nap-xa d¢ phan phoi cic cdc phdi hodc cacsan pham tao hinh truée khac
vao mddun bd khudn dap va dé lay cac than lon dd dugc tao ra dé st dung, mddun

nap-xa co thé thao ra dugc dé cho phép thao va lip mddun b khuén dép.

10. Thiét bi 1am than lon theo diém bt ky trong s6 cac diém néu trén, trong do6 cac bd

phéan bao gdm con trugt va miii dot dugc lap cd dinh vao dau cia con trugt.

11. Thiét bj 1am than lon theo diém 10, trong d6 thiét bi nay c6 co cdu dé xép théng

hang con truot va miii dot so v6i thiét bi lam than lon.

12. Modun bo khudn dap dé sir dung véi thiét bi lam than lon, thiét bi 1am than lon
niy bao gdm céc b phan ma can phai xép thing hang tuong dbi véi nhau, céc bd
phan nay c6 mot hoic nhiéu khudn, modun bo khudn dap bao gom:

khung; va
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co cAu diéu chinh dé d& hai hodc nhidu bd phan c6 mot hodc nhiéu khudn trong
khung va xép thing hang theo cach diéu chinh hai hodc nhidu bd phéan so véi khung
khi modun bod khuén dap khong duge 1ip vao thiét bi 1am than lon; va

mot hodc nhiéu dic diém lép ¢ dinh @ cho phép lép ¢ dinh théo ra dugc

mbdun bd khudn dép vao thiét bi lam than lon & vi tri gbc quy chiéu.

13. Modun bd khudn dap theo diém 12, trong d6 mddun bd khudn dap c6 hai thanh
mai mon dugc lép vao khung bd khuén dép va duogc bd tri d& d mot hodc nhiéu
khuén, cac khubn ndy duoc xép thing hang so v6i khung bang cach didu chinh mot

hoac ca hai thanh mai mon.

14. Mbdun b khuén dap theo diém 12 hodc 13, trong d6 mbédun nay c6 mddun dng
16t kéo nguoc duge tao két cdu dé xép thiang hang bng 16t kéo nguge véi khung bd
khuén ddp, modun 6ng 16t kéo ngugc dugc lép vao khung bd khuon dip va c6 mot
hodc nhiéu cac  truc tao ra dudng din ma 6ng 16t kéo ngugce dich chuyén qua do,
modun éng 16t kéo nguoc c6 co cAu diéu chinh & truc dé tao diéu kién cho viéc xép

théing hang theo hudng kinh ctia médun dng 16t kéo nguge véi khung bd khudn dap.

15. Phuong phap 1ip dung thiét bj 1am than lon, thiét bi lam than lon bao gbm cac bd
phén ma can phai xép thiang hang tuong d6i v6i nhau, phuong phap nay bao gdm céc
budc:

1&p hai hodc nhidu bd phén, c6 it nhét mot khudn, vao khung b khudn dap dé
tao ra modun bd khudn dap;

xép thing hang hai hodc nhiéu bd phan so véi khung bo khudn déap; va

lip thao ra dugc modun bo khudn dip vao trong thiét bi 1am than lon & vi tri

gbc quy chiéu.
16. Phuong phép theo diém 15, trong d6 khuodn 1a khuén kéo hodc khudn 1a, va mot

hodc nhiéu bd phin c6 mot hodc nhiéu trong so khudn kéo, khuon 13, gia d& coc phoi,

ong 16t kéo nguoc va co cau thao khudn.
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17. Phuong phap theo diém 15 hoic 16, trong d6 phwong phép nay con bao gdm budc:

tao két cAu mot hodc nhidu modun khéc nita, mdi modun khac nita cé khung
khéc nita, bang cach lip mot hodc nhidu bo phan vao mdi khung trong sb cac khung
khac nira;

d6i v6i m&i modun khéc nita, xép thing hang mot hodc nhiéu b phan so véi
khung khac nita; va

lip thdo ra dugec mdi modun trong sd cac mddun khac nira vao trong thiét bi

[am than lon.

18. Phuong phap theo diém bét ky trong sb céc didm tr 15 dén 17, trong do
modun/hodc mdi modun duge ldp vao ting kiém tra xép thing hang trude khi xép
théng hang mot hoac nhiéu bd phan cia médun/hoic mdi mddun, téng kiém tra xép
thdng hang ¢ cac kep c¢b dinh tuéng tmg véi cac kep cb dinh cia thiét bi 1am than

lon.
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S$1. L&p ghép mot hoic nhiéu bd phan trong s6 cac
bd phan cla thiét bi lam than lon ma can phai
x&p th&ng hang véi nhau, ¢b it nhat mot khuén,
vao khung clia bd khudn dap dé tao ra md dun

b6 khudn dap.

S2: Tao ra mét hodc nhiéu moé dun khac nira, mdi mod
dun khac nira c6 khung khac nita, bang cach lap
ghép mot ho#c nhiéu bd phan trong s8 cac bod
phan ctia thiét bi 1am than lon vao méi khung trong
s8 cac khung khac nia.

l

S3:  Lap mbi mé dun vao tang kiém tra x&p thing

hang.

v

S4: X&p théng hang mét hodc nhiéu b phan clia mai
md dun so vai khung clia méi mod dun.

Y

S5. Lé7p mdi md dun trong s& cac md dun da dudc xEp
thang hang vao trong thiét bi lam than lon.

Fig.7
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