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Loi Néi Dau

Khca hoc va cong nghé ngay cang phdt trién trén the gidi. Ching ta cin
cung ¢ap khoa hoc cong nghé cho ¢cong nhan tré, nhitng ngudi mong muén duoc
hoc tap va nghién ciu dé tiép tuc sy nghiép phdt trién nén cong nghiép Viét
Nam.

be ddp ting nhu cdu trén, Dy 4n “Tang cuong Kha nang Pio tao Cong
nhan ky thuat tai truong Cao dang Cong nghiep Ha Noi” da duogce thanh lap
va bit dau hoat dong tr ngdy 1 thang 4 nam 2000 theo thod thuan hop tic ky
thuat gitta hai chinh phit Viét Nam va Nhat Bén. Day la du 4n hop téc k¢ thuat vé
day ngh¢ trén 3 linh vuc: gia cong kim loai tim, diéu khién dién va gia cong cu
khi.

Cudn gido trinh “Kién thite co ban gia cong trén may vén” duoc viét vdéi
sy ho trg clia chuyén gia Nhat Ban 12 mot trong nhimg két quéa hoat dong cha Du
an.

Gido trinh ndy dua ra cdc y tudng dé nghién ctu mot céch rat hieu qua vé ky
thuat co ban gia cong trén mdy udn trong linh vuc gia cong kim loai tdm cho ca
glao vién day nghé va hoc vién.

Noi dung gido trinh ¢on dua ra nhiéu bai hoc thue hanh bé ich va hieu qua
cho hoc vién.

Ching to1 hy vong cudn gido trinh nay s& duge st dung hitu ich trong viée
phat tri¢n kha nang nghé clia hoc vién tai moi truong lam viéc cong nghiép dich
thue,

Ngay 12 thang 11 nam 2002
Dy 4n JICA-HIC

Ban gia cong kim loai tdm
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1. BIEN DANG UON
1-1. Bién dang déo

Khi hai tay cam hai dau mét thanh kim loai méng khé bé, giit nguyén trang
thdl d6 va quan sdt ta thdy thanh kim loai da bi bién dang cong nhung khi ta ri
tay thi thanh kim loai lai tr& vé trang thdi thing ban ddu.

C6 nghia la khi tdc dung mot ngoai luc thi kim loai bi bién dang nhung khi
ngoai luc mat di thi lai quay trd vé trang thdi ban dau.

bay dugc goi 1a bién dang dan héi.

\
)

Trang thai hoi bé mot chat Trang thii khi roi tay \

(/“\

Tuy nhién né€u bé manh hon nita thi thanh kim loai c6 thé s& bi cong hin.
Khi d6 dit c6 bo tay ra thanh kim loai cling khong trd vé trang thdi ban ddu nita.
C6 nghia la du ¢6 loai bo ngoai luc thi cing khong thé khoi phuc lai hinh dang
ban dau.

Hi¢n tugng duy tri trang thdi bi€n dang nay dugc duge goi 1a bién dang déo
hay bi¢n dang tao hinh.

Vi¢e gia cong dé 1ao ra cdc bién dang tao hinh nay duoc goi 13 gia cong tao hinh.

Gia cong uon duoc goi la gia coéng tao hinh.
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D,
|

Loal bO ngoai luc, trd vé trang th:iai ban dau

e e e o mmaa

Loai bdo ngoai luvc, Khong (rd vé trang th:ai ban diiu

Khuon ctua may uén c6 rat nhiéu chiing loai va hinh ding dé c6 thé gia cong
ra nhitng san pham c6 hinh dang tir don gidn dén phc tap. Thong thudng nguoi
ta st dung loai khuon don gian va tién hanh gia cong thanh nhiéu cong doan.
Loai khuon ki¢u nay dugc goi la loai khuon van ning, ¢6 thé sir dung dé gia
cong nhiéu ki¢u hinh. Loai khuon van ning c¢é cdu tao bao gom c¢di hinh chit V

16m va chay hinh chit V 16i.

Chay

L

(Cir chan)

N

T —

Trudce khi uon Sau khi uon (Trang thaii da tic dong luc)
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1-2. Ban hoi nguoce (Spring back) va dan héi thuan (spring in)

Khi ta tac dyng mét ngoai luc vugt qua gidi han dan hoi dé 1am bién dang
kim Toai, khi loai bo ngoai luc thi kim loai ¢é xu hudng quay tr& vé trang thdi
ban dau du chi 14 mot chit it. Nguyén nhan 14 do tinh dan héi db ¢hi tén tai mot
chit thoi cling khi¢n cho kim loai bi day vé trang thdi c{i. Dac biét trong gia
cong udn, luc nén xuit hién & mat trude va lue kéo xudt hién ¢ mit sau cla tam
Kim loai thi s& phdt sinh ra phéan luc dugce biéu dién nhu hinh dudi day. cho nén
cho du ¢6 udn den goe do can thict thi tdm kim loai cling s& bi dan hdi trg lai
nhu bicu dién trong hinh v&. Hi¢n tuong niy duoc goi la dan hoi nguoc (spring
back).

IPhan lirc nén

N

Phan e kéo

Trang thai khi dang tic dung lue ‘Trang thai khi da loai bo luc

Luc dan hoi thudng tap trung & phan gdée nhung con tuy thudce vao tinh chit
vat lieu, chic¢u dity, ap lue va bin kinh udn ma ¢ su thay doi nén viée du dodn
chinh xdc luc nay la rat kho.

ban hot thuan (Spring in) 1a hién twong xay ra trong qué trinh udn chir V.

Trong qui trinh uwon, vat li¢u duge dat gitta chay va ¢oi ban diu s€ (i 1én hai
val cua cOi nhu trang thai cong (a).

11Ep tue qui trinh uon thi vat licu s& bién dang qua cde mice (b) va (¢). C6

nghia la diém twa cla val lica s¢ di chuyén doc theo dudng dde cha than ¢éi.

§)
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Phin kim loai ndm & bén ngoai diém tua s& tich ra khoi dudng doc cua than coi
va cham vao chay va bi dap ngugce lai do chay.
Ticp tuc qua trinh udn thi cudi cling vat liéu s& bi ép gilta chiy va c6i va sé

¢6 hinh dang gin giong v6i hinh dang cia chay ¢hinh d).

Khi dé vat liéu cé thé coi 1a sy két hop lién tiép ting phdn dugc tao thanh do

nguyén nhan cta dan héi nguge (+) va dan hoi thuan (-).
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Do d6 tuy thude vao cich tic dung luc ma tao nén vat ¢6 cd trang théi cua
dan hoi nguge va dan héi thuan.
Xu hudng cua hién tugng dan hdi ngugc:
E: Vat liéu ma ¢6 gidi han dan hoi cao thi hién tugng dan héi nguge 1on.
Vidu: SPCC ¢6 dan hoi nguoc nhd hon SUS
2: Bdn kinh uén R cang 16n thi dan héi nguge cang 16n.
Vi du: Trong truong hop ban kinh uén R=2 t (t Ia chiéu day tdm kim loai), dan

hoi nguge nho hon trudng hop ban kinh uén R=5 1.

1-3. Lép trung gian va su dich : )

o X Bi¢n dang nén X
chuyén cua lop trung gian :

Gia sur ta tién hanh gia ¢6ng udn

vat li¢u biang chay va cdi, sau khi két

thac gia cong hinh chir V thi mat bén

trong s€ phat sinh bién dang nén va

mit ngoai s€ phdt sinh bién dang kéo.

Po 16n clia su bién dang nay sé Bi¢n dang kéo L6p trung gian
16n nhat & bé mat cia tdm kim loai va
nho dan khi di sau vao trong chiéu
day 1dm, ¢ phan trung tam xuat hién
16p kim loai mi khong ¢6 bién dang
nén lan bi¢n dang kéo. Lop kim loai
nay duge goi 1a [6p trung gian va dugc
thé hién trén dudng X-X.

Vi tri cua 1ép trung gian nay &
phan trung tam cua chiéu day taim kim

loai khi bian kinh uén trong (ir) 16n

hon 5 lan chiéu day, néu nhd hon thi
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chiéu day gidm dan tir t thanh t* vi 16p trung gian s& di chuyén vao phia bén
trong.
Néu goi ban kinh ctra 16p trung gian la P thi thong thuding ta cé:
ir25t thi P-ir=0.51¢
ir<5t thi P-ir=(0.25~04)x
Vige I6p trung gian di chuyen vio trong khi chiéu day ctia vat liu giam, don
gian ¢6 nghia ia vat lieu di bi kéo dai ra. Miic kéo nay la khong du doan duoc,
néu ta lay vi trf gita tdm vat liéu lam kick thudc tinh khai trién cta phoi thi kich
thudc clia sin pham u6n sé tré thanh 16n qua.
L6p trung gian du 1a kéo hay nén thi ciing khong thay ddi chiéu dai so véi
truGe khi gia cong nén c6 thé sir dung trong viéc tinh todn khai trién chiéu dai
vat liéu ctia san pham gia cong udn.

2. CAC PHUGNG PHAP UON

C6 3 phuong phdp bao gom: USn bo phan (part bending), udn ddy
(Bottoming) va udn déng xu (coining). Trong dé uén bo phan va uén day duoc
got la uon khong khi (air bending).

___ Ubn bd phan
Uén khong khi —
Phuong phap uén — — Uodn ddy

— Uobn dong xu

2-1. So do luc va goc do uon

Khi tac dung Iuc 1én trén tdm vat liéu phing va bién didn su bién déi clia né
trén do thi ta duge mot dudng cong nhu dudi day. D6 thi nay duge goi 1a so dé
[ue va gbe do uon, tuy ting vat licu khac nhau ma ta ¢6 so dé khic nhau.

So dé dudi day 1a so do cta SPPC, truc tung 13 luc usn kN/m (s6 kN trén Im
chiéu dai uén) va truc hoanh 12 géc d6 udn 0° (g6¢ dd uon sau khi hinh dang da

dugc tao thanh).
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Piéu kién gia cong:

Lure uén
(kN,/'m)

+ Vit liéu: SPPC
+ Chiéu day: 1.6 mm
+ Chiéu dai dudmg udhn: 1 m (©
+ Géc chay: 90°
+ Chiéu rong V: 10 mm
+ Géc c6i: 90°

@ @

l ! » Goc bién dang

180° 130° 110° 90°

(67 )

Khi tac dung luc vao vat lieu duoe dat gitta chay va ci, ban diu chi tic
dung mot luc ma khong hé 1lam cong vat liéu sau do tir tir gia tang luc va viéc
udn duge nhanh chong dién ra.

O giai doan dau, v6i su thay déi gid tri luc nhd nhung sy bién déi géc 16n va
& gid tri gée usn 130° gid tri luc dat cao nhat (100 kN/m, diém @).

T géc do uén 100” trd di thi bién doi gée gidm dan nhung ngugce lai, luc tic
dung lai ting lén va dat gi4 tri khoang 120 kN/m tai géc 90°. Khi dé luc duge goi
[a tai trong cdn thiét “necessary tonnage” (diém @).

Tiép tuc gia tang luc thi géc udn s& chi thay ddi khoang (3 ~ 4)° so védi géc
90", ¢6 nghia 12 géc uén nhon. Khi géc udn trg thanh gdc nhon, néu ta ti€p tuc
tic dung luc 16n hon thi n6 lai mot ldn nita quay tré vé goc 90°. Luc khi d6 s&
gip khoang 6 lin so véi tai trong can thiét, do su gia tang dp luc manh ma si
bien doi gbe 1a rat it (diém O).

Piém @ thé hi¢n udn bo phan.

Piém @ thé hién uon ddy.

biem @ thé hién udn dong xu.

10
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2-2. U6n bo phan (part bending)

(1) Khai niém

Day 1a phuong phdp udn vat lieu v6i 3 diém 12 2 vai A v B ctia cdi chit V va
dinh chay C.

(2) Pac diém

Pham vi géc uon 1a ty do nén gia sir ta sir dung khudn usn géc 30° thi pham
vi géc udn 1a tir 180° dén 30° nghia 1a tat ¢ cdc kiéu gde tir udn gée vuong, udn
g6c nhon va uén goc ti.

D6 chinh xdc gde udn la thap nhit trong 3 phuong phdp uén.

(3) Chiéu rong V (khoang cach hai vai coi)

Chiéu rong V trong udn b phan I6n hon so véi phuong phdp uén ddy va
bing khoang (12~5) lan chiéu day vat li¢u 1a t6t.
2-3. Uon day (Bottoming)

(1) Khai niém

bPay la phuong phdp uén ma trong thuat ngi
tiéng Anh ¢6 nghia 4 “4n day” hodc “choc ddy”, la
phuong phdp udn vat liéu tai mat ch V ctia khuon.
(2) Pac diém

La phuong phdp ¢6 thé dat dugc do chinh xic

cao véi luc tic dung turong doi nho.

11
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(3) Chi¢u rong V
Chic¢u rong V trong udn ddy 1a gid tri duoc tinh todn dya trén chiéu day vat

Li¢u va h¢ so twong iing vai chiéu day.

Chiéu day t (mm) 0.5~2.6 3.0~8 9~10 > 12
: Chiéu rong V (mm) 61 81 10t 12t
Vidu:
Chiéu day: 1.6 mm V=61=6x1.6=906 Chon V=10 {(mm)

Chiéu day: 3.2 mm V=8t=8x32=256 Chon V=25 (mm)

* Bang chi€u rong V trén chi ]a mot bang dé tham khdo, con viéc quyét dinh
chiéu rong V con phai phu thudc vio cdc yéu té khdc nhu ban kinh udn, chiéu
rong mép udn nho nhat.

(4) Ban kinh vén cua mat trong (ir)

Tai cdc goéc udn cua vat ligu déu c6 cung tron. Trong dé ngudi ta goi ban
kinh uon clia mat trong la ban kinh trong hodc ir (inside radius). ir trong uén day
thco kinh nghi¢m thuc 1€ [a bing 1/6 chiéu rong V. Cé nghia 1a ir = V/6
Vidu:

Khi V=6 mmthiir=6/6 = [ mm

Kht V = [2 mm thiir=12/6 =2 mm

Khi V = 6t thi ir = 61/6 = t (mm)

ir

Nc¢u ir = t thi ir duge goi 14 ir tiéu
chuan hay bdn kinh chiéu day, cé rit
nhiéu san pham va&i ban kinh chiéu day.
(5) Goc do cua khuon
Uon déy la phuong phdp udn chiu anh hudng ciia dan héi nguoc. Vi vay dp
dung lyc dan héi nguge dé tién hanh uén dugce sir dung rat nhidu va day ciing 13

1y do ma trong goéc do khuon cia uon 90° lai ¢6 88°, 86°, 85°, 84, 80°.

12
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Trong u6n ddy thi nguyen tac 1a géc do cha phdn dau chiy phai bing véi
g6c do 'V cua chi.
2- 4. Uon dong xu (coining)
(1) Khai niém

bay 1a phuong phdp uén mi phéin dinh chay
an sau vao vat liéu lam triét tiéu dan héi ngugc
phat sinh do 4p luc bé mat gitta chay va cal.
(2) Pac diém:

iPhan an vao cha

Phuong phdp udn nay ¢é do chinh xdc rat cao & dink chay

va ¢6 thé dat duge ban kinh trong rdt nhd. Tuy

nhi¢n cling cin luc tic dung 16n hon khodng
(5~8) 1an so vdi tai trong cdn thiét (udn day).
(3) Chiéu réong V
Chi¢u rong V sl dung trong phuong phdp udn nay nhé hon so véi phuong
phap u6n ddy; Chitu rong V bing 5 1an chiéu day vat liéu véi hai 1y do sau:
@ Khi ir nho thi lyc dn sau vao trong cia phan dinh chiy nho di.
@ Khi dién tich clia bé mat chif V nhd thi dp luc lén bé mat vat lieu lan.
Ca hai 1y do trén déu d¢ nhim muc dich khéng tdc dung luc thira.
(4) Goc dé kKhuon
Khong gidng nhu uén ddy, phuong phdp udn nay khong c6 dan héi nguoc
nén géc do khuon sé bang véi goéc chia san phidm.
(5) Gidi han gia cong cua udén dong xu
Bay la phuong phdp udn can lyc tdc dung 16n, véi tam kim loai SPCC day
[.6 mm thi ¢ 1 m chiéu dai uén cin 750 kN, v3i chiéu day 2 mm can 1150 kN.
Midc di ¢on tuy thude vio kha nang chiu lye cia khuon stt dung nita nhung
noi chung gidi han chicu day vat liéu gia cong khong vuot qui 2 mm.
2-5. Str dung 3 phuong phap uén

Dudi day la bang so sinh vé 3 phuong phdp udn. Viéc lya chon phuong phip
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nao trong s6 3 phuong phdp nay s& dugc quyét dinh dua trén muc dich va tinh

ning su dung cla sdn pham. Hon nifa cdn can phai lam thé nio dé phat huy duoc

cac uu diém cia titng phuong phap uén.

Phuong . Bén kinh _
Chiéu ) Sai léch | Do chinh
phap udn trong . Dac trung
. rong V _ gb6c do | xdc bé mat
uén (ir)
) Tao thanh o ' ]
Udn bd Pham vi cta goc dd uén
(12~15)t | (2~2.5) | > 45’ \mat cong
phan . latgdo -
16n ¢ géc
) Chi can sir dung luc nho
Ubdn )
(6~12)t (1~2) + 30’ Tot nhung tao duoc do
day _
chinh xac cao
’ €6 do chinh xdc rat cao
Udn .. .
. ) nhung tai trong céan
dong S5t (0.5~0.8)t | £15 Tot o )
thiét 16n hon uén day tir
Xu
(5~8) lan
3. LUC UON

Luc udn 1a co s& d€ tinh todn xem vdi may udn hién tai ¢6 kha nang thuc

hién duoc hay khong va dung khi lva chon loal may mdi.

Hon nita dé ddm bdo ring khuon khong bi héng thi viec biét duge lyc udn 1a

diéu rat quan trong.

3-1. Cong thixc tinh toan luc uén

Luc cén thiét trong uén V duge tinh theo cong thic sau:

’/i

14
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P: Luc cin thiét trong uén V (kN) L: Chiéu dai uén (m)
C: Hé s6 bu t: Chiéu day vat liéu (mm)
V: Chiéu rong V cua khuon uén dy: Gidi han bén vat lieu (N/mm?)

Trong dé:

Gid tri C — hé s3 bu thay déi tuy thude vio ty s6 V/t, khi V/t cang nho thi gia
iri C cang [6n.

Tuy nhién trén day chi can c vio mot dir Licu (1y s6 V/t), néu dua vao di
li¢u khac thi gid tri C sai I¢ch 16 khodng 15%. Nhu vay gi4 tri C khong chi phu
thudc vao ty s6 V/t va diéu nay 1am cho cong thic khong hodn toan chinh xdc.

Hon nita trong qua trinh gia cong san pham ma thuc hién tinh todn luc uén
theo cong thite thi nhiéu khi cting khong thich hgp vé mil ning sudt. Vi vay ta st
dung bang thé hién md&i quan he giita lyc tic dung trén 1 m chiéu dii uén va
chicu rong V sir dung.

Tuy nhién ta phai hi¢u rd 4 méi quan hé dudi day rit ra tlir cong thife trén.
® Luc udn ty 1é nghich vdi chiéu rong V.

@ Luc udn ty 1€ thuan véi chiéu dai uon.
@ Luc uén ty 1& thuan vdi binh phuong chiéu day vat lidu.
@ Luc uén ty & thuan véi gidi han bén cla vat liéu.

Trong dé gid tri C theo ty s V/t nhu sau:

A% C

5t 1.45
3t 1.33
10t 1.28
12t 1.24
16t 1.20
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CACH XEM BANG LUC UON

Khi da c6 chiéu day va ban kinh uén trong cta san pham thi
tlr bang sau ta c6 thé biét duoc:

I: Ap luc can thiét cho 1 m chiéu dai uén

2: Chiéu rong V cua khuon str dung

3: Chiéu rong mép uén nho nhit dat duoc khi uon.

t : Chiéu day (vat liéu c6 gidi han bén 450~500N/mm?)
F: Ap luc trén Im chiéu dai uon (kN/m)

ir: Ban kinh uén trong (mm)

b: Chiéu rong mép uén nho nhat (mm)

V: Chiéu rong V cua c6i (mm)

Chu y: Chiéu rong V cua c6i thong thudng dua vao bang sau.

t(mm) | 0.5~2.6 | 3~8 | 9~10 >12
V(mm) | (5~6)t | (6~8)t | (8~10)t | 12t

360{300 __“

1210

16
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Cach xem bang luc uon:

Vidu 1:

$S400 t=12 V=8 P=2 (Dap s6 120 kN/m)
Vidu2:

S$400  t=23 V=14 P=? (Dap s6 250 kN/m)
Vidu 3:

SS400 t=32 V=25 P=? (Dép s6 270 KN/m)
Vi du 4: '

SS400 t=1.6 V=10 P =2

Luc trén 1m udn dua theo bang 1a 170 kN. Vi luc ty 1& thuan véi chiéu dai
udn cho nén luc cho 2 m udn la:
170 (kN/m) x 2 (m) = 340 kN
Vidu 5: '
SS400 t=1.6 V=8 P=7?
Luc udn trong trudong hop V=10 theo bang 1a 170 kN/m, vi luc ty 1€ nghich
v4i chiéu rong V nén:
170 (kN/m) x 10/8 =229 (kN/m)
Vidu 6:
SUS 304 (gi6i han bén 1a 600 N/mm?) t=2.0 V=12 P=7 (V&i
gidi han bén clia SS400 14 450 N/mm?). _ _
Theo bang trudong hop SS400, t = 2.0, V = 12 luc udn la 220 kN/m. Vi luc ty
1& thuan vGi gidi han bén nén: '
220 (kN/m) x 600/ 450 = 300 (kN/m)
Vidu7: :
SuUsS 304 (gi6i han bén 13 600 N/mm ?) t=15 V=10 P=7 (Vé&i
giGi han bén clia SS400 1a 450 N/mm?).

17
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Theo bang trudng hop SS400, t = 1.4, V = 10 Iyc udn Ia 130 kN/m. Vi luc ty

1¢ thuan v&i gidi han bén va chiéu day vt liéu nén:
130 (kN/m) x 600/450 x (1.5/1.4)* = 200 (kN/m)

Vidu8:

Chiéu rong mép udn nho nhat khi st dung ¢6i ¢é ranh V = 8§ mm.

(Pap s6: khoang 5.5 mm).

* Ghi chie

Trong qud trinh uén can phai dim bio mép uén clia san phdm khong nim
thap hon vai ¢6i néu khong qud trinh udn s€ khong chinh xdc. Thao tdc nhu thé
nay khong nhitng khong ddm bdo chét lugng udn ma con nguy hiém.

Chiéu rong mép udn nhd nht 1a kich thuée mép uon gidi han dé khong xay
ra hién tugng trén. Kich thudc nay xdp xi mit nghiéng cha c6i thé hién trong

cong thic dudi day:

/2
b=—1V" X A o 000
9 (trurong hop géc do ¢oi 90Y)

Vidu9:
Chiéu rong mép udn nho nhat khi st dung ¢6i ¢6 ranh V = 25 mm.
( Bdp s6: Khoang 18 mm)
Vidu 10:
Bén kinh udn trong (ir) khi str dung cdi ¢ ranh V = 10 mm.
(Pap s6: Khoang R1.6)
* Ghi cha:
ir trong udn day la: ir = V/6
Vidull:
Bén kinh uén trong (ir) khi sir dung co1 ¢6 rinh V = 18 mm.

(Dap s6: Khoang R3)

18
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4. CHIEU DAI KHAT TRIEN

Khi ti€n hanh udn thi edn thiét bi¢t kich thude khai trién clia san pham udn.

Nhur dé trinh bay trong phan 1-3, khi tién hanh uén thi phdn mit trong &
phét sinh bién dang nén va phdn mat ngoai phdt sinh bién dang kéo. Con phin
trung tam cua chi¢u day (I6p trung gian) khong t6n tai ca bién dang nén 14n bién
dang kéo. C6 nghia l1a phan I16p trung gian khong thay déi chiéu dai sau khi uén
nén s€ dugce sur dung trong tinh todn kich thudce khai trién., |

Puong nhi¢n day chi la tinh todn trén 1y thuyét nén chi 13 mot gid tri gdn
ding, dé duge chinh xdc cdn tién hanh udn thir. Vi tri cda 16p trung gian thay doi
tuy thudc vao ban kinh trong (ir).
4-1. Truong hop ir > 5t

Néu ir ma 16n hon hodc bing chiéu day thi ngay ca & vi tri udn, chiéu day
cling khéng thay d6i. C6 nghia 1a 16p trung gian s& nim & dudng tam cua chiéu
day (1/2).

A
Lép trung gian
Bén kinh 16p trung gian cia phin cong: (ir+1/2)

[

a

a s o - o 2n(ir +
ChiCu dai phan cong ctia 16p trung gian: 27 360°

19
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—

Chiéu dai khai trién trong hinh trén bao gém ca phan dudng thang (khong bj
udn) sé la:
ao
360°

+b

L:a+2xﬁr+%)

4-2. Truong hop ir < 5t
Khi gid tri ir nho so véi chiéu day (ir < 5t) thi khi tAm kim loai bi kéo, chiéu

day s& giam (t thanh (*) va 16p trung gian sé& di chuyén vao trong.

M@i quan hé giffta ban kinh trong ir va chiéu day t’ duge thé hién trong bang

Sdu:

ir / t v/t
< 0.5 ~0.4

0.5~1.5 0.6
1.5~3.0 0.66

3.0~5.0 0.8

>5 1.0

L

Chiéu dai khai trién cling tinh giéng nhu trudng hgp ir 2> 5t:

fe]

360°

L=a+27r(ir+2—) +b

20
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4-3. Cach tinh kich thuéc khai trién theo mat ngoai

Viéc tinh todn kich thudc khai trién theo 18p trung gian bing phuong phép
dua ra & phin trén trong trudng hop ¢ nhiéu vi tri udn s& phc tap. Vi vay ta st
dung phuong phdp tinh kich thuée khai trién theo mit ngoai. Phuong phép nay
truGe hét 12 tinh tong toan bo kich thudc ngoai ciia san pham sau dé trir di gid tr
bil udn cua tat ¢a nhitng chd udn.

Trong cdc hinh v& dudi day, kich thudc khai trién theo mit ngoai 1a cdc kich
thude: L1, L2, L3, L4 va LS.

L1
L4

©) L1 Lh
i | ]

D L3

) ® L1

A\
12|
@

' L2 L2

Chiéu dai khai trién trong méi dang uén & trén véi gid tri bl C1 cho udn 90°,
gia tri bu C2 cho uén goc tu, gia tri bu C3 cho uén gée nhon duge tinh nhu sau:
OLI+L2-Cl
@ L1+L2+L3-2Cl]

@LI+L2+L3+L4+L5-4Cl
@LI+L2+L3-Cl1-C2
®LI+L2-C3
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Hi¢n nay ¢6 nhiing may uén ¢6 gin bo diéu khién s6 NC ty tinh todn ra gia
tri bu. Tuy nhién tuy timg nha san xuat gan cic diéu kién khdc nhau vé cach tinh
cho NC cuia ho va duong nhién day duge coi 1a bi mat c¢ong nghé (Know How)
khong phd bién ra ngoai. .

5. GIA TRI BU
5-1. Dinh nghia _

Ngudi ta goi chénh léch gifta kich thude ngoai H sau khi uén (kich thude
mép udn) va kich thudc cit chan L trong khi uén la gid tri kéo mot bén, gap doi
gia tri kéo mot bén nay dugc goi 1a gid tri bl (hay ciing c6 thé goi la gia tri kéo
hai bén).

& —*—I <

H - L: Gi1a ri kéo mot bén
Gid tri kéo mot bén x 2 = Gid tri kéo hai beén.
5-2. Cac yéu to quyét dinh gia tri bu

Céc yéu td anh huong dén gia tri bu:

Chiéu day, loai vat liéu, chiéu rong V caa ¢6i, géc udn, phuong phap uon
(loai uon khong khi hay udn kiéu dong xu), bdn kinh udn trong (ir), ban kinh cta
chay, hudng udn so véi thd vat licu, 16 hang san xuat...

Theo dd khi dot hoi do chinh xdc cao trong tinh todn thi can tién hanh udn
thtr bing céch sit dung mau vat liéu & cing mot 16 dé tim ra gid tri bu cho loai

vat licu do.
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3-3. Cach tim gia tri bu bang cach uon thi

a. Cach 1:

[. Tinh gid tri D — chiéu dai khai trién.

2. Tién hanh uén 90" mot cach that chinh xdc véi kich thude ¢t chin (kich thude
L)y y. Trong trudng hop nay khong cin thiét phal biét chinh xdc kich thudc cir
chian.

3. Tinh kich thudc mép H1 va H2 sau khi uon.

4. (H1 + H2) — D = @14 tri kéo hai bén.

5. Gid tr1 kéo hai bén/2 = Gid tri kéo mot bén.

i

—
N

H2

Vat phuong phdp trén néu (a ti€n hanh uén véi kich thude cir chan L = D/2
ma duge két qua H1 = H2 thi kich thude L d6 1a chinh xac.

Néu truding hop HI # H2 thi can kiém tra xem ¢6 phai la do dung sai kich
thude ctr chan hay vat licu st dung khong dong nhdt vé thanh phian kim loai.
b. Cach 2:

N¢u kich thude ¢it chan ma chinh xéc thi chénh 1éch giita kich thude ngoai
sau khi uén (chiéu rong mép udn) va kich thudc cit chan khi uén 1a gid i kéo
mot bén nhu duge trinh bay trong phin 5-1, gap doi gia tri kéo mot bén ta dugc

o1d tri b,
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6. KHUON UON

Cdc san pham trén mdy udn rat da dang, tuy thudc vio chic nang str dung
mi ¢6 the 1a vat [6n, vat nho, tam day, tim mong, hinh dang don gidn, hinh dang
phtc tap, loai vat liu khdce nhau... Loai mdy uon niy 1 loai may van niang nén
cd the gia cong dugc (il cd cdc kiéu san pham duoc liet ke & trén,

Ta ¢6 the chia theo hinh dang cdc san phiam bing mdy uon nhu sau:

Uon V Uon bac |

\/_ \/ N7 thang - —
Uy O 0
Uén moc — Uén R d
Uon gap — Uon tron
meép Q__ O—
Uon song N Uon L

~~— |

[_,'6[1 khép {_Tf)l“ téng
kin - hop N A

Trong cdc ki€u udn thi 3 kicu: Usn V, udn R va uén gap mép st dung khuon
uon tiéu chuan.
(Tham khao Catalog STANDARD TOOL)
Cdc kiCu uén con lai duge goi la cdce kifu dic trung ctia khuon (khuon dac
biét).
Khuoén uén bao gom:
1: Chay (khuon trén/dao trén/khuon duc).
2: Coi (khuon dudif/dao dusi/khuon cdi).

3: Tam d& (1dm d& chay va tam dd coi).
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Chay

i

6-1. Chay

(1) Vi du mat cat ngang cua cac loai chay

Y

Chay tién chuin Chay 6 ngéng Chay hinh Kiém thang Chay cira trugl
Chay R Chay dung trong uén gap mép

Chay goc nhon Dimg cho tam kim loai day
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Nhu duge thé hi¢n trong hinh v& mat cit & trén, cdc chay khdc nhau vé g6e
do dinh, do cao, phan luon...
Viée sir dung loai chay nao Ia tuy thudce vao hinh dang ctia sin phiam dinh

uén (c6 thé tham khdo bang két hop'khuon trong catalog khuon).

(2) Cau tao caa chay

Goc do chay

B cao
chay

Phan Ilrml"’"/

binh chay

Q 4~-0. 6 Chiu luc: 1000kN/m

\ ..........

Mitc chiu lue
cla chay

Ban kinh dinh chay R

$4 higu chay

Chiéu dai chay
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DUANJICA 1IIC
(3) Chieu dai chay

Tai phai

1an

Chay ghépct A = LIk 13, 20, 4, 30, 100 {tai trai),

Col.=835mm 1O} { Lai phai), 200, 304
Chay ghépcir B = 10, 15, 20, 40, 50, 100 (1ai raih

COS=415mm
1iky (tai phai}, 165, 300.

Chaty ¢6m nhiéu phiin nhu hinh trén goi [a chdy ghép, né duge su dung dé

gia cong cic san pham dang hinh hop.

(4) Cach xem Catalog
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1
1
&HNO M 1 Mife chiu lue: 1000kN/m !
k 7/ 1 ]
e o /E Goc do chay: 90" '
I
T T A T ickitwenochay: :
m N , Chiéu cao chay: 67mm .
# \ i 1
SEHEA 1\ _3/;' \ Ban kinh dinh chay R: 0.2, 0.8, ... :
HRc 47+2 L w N ! ;
1000kN/m T ' Chiéu dai chay ¢i L hoac S :
%5 0.2R 0.8R 1.5R 3.0R T
(N01164’}';I’31) \.\: S6 higu : 147 (Loai tach ra tir loai s6 1-6; -:
o p =4 1 I
SEHEA -t 1 Muc chiu lyc: 450kN/m E

-—-‘__ :
HRc 47+2 NRBIANG 1 8 LA L i Gée do chay: 90" :
450kN/m I i
%% 02R 0.8R 15R 3.0R 1 Chiéu cao chay: 67mm 1
' 1
' 1
; Ban kinh dinh chay R: 0.2, 0.8, ... !

1
1
{Chigu dai co kich @ phan chia !
] I
+* Co kich thudc dang tai !
L o (o (B ) . = e e e ) et e e e s e o i e 1

(5) Huong lap
Lap mat trudc Lap mat sau

Tam do

Tam kep

Phia cir chan Phia ngudi sir dung

Khi lap ghép, thong thudng chay duge lip & mat trude cia tdim d& (phia
nguoi su dung). V6i mot s6 loai tdm da, khi can thiét chay c6 thé 1dp & mat sau.

Khi d6 ta thdao tam kep & phia trude lap vé phia sau ctua tdm da.
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6-2. Coi

(1) Vi du mat cat cac loai coi

-

Coi 2V

Coi 2V ghép v

Coi 1 ¥ dung cha kim loai mong

Co il

-

Coi 1 V ding cho Kim hoai day Khudn doi cho gip mép

(2) Cau tao coi

(3c coi

Chiéu sau coi Chides ring V

Ban kinh céi R (ban Kinh vai R)

Chiéu rong coi

Q 14406 W#TOOkN/m
Chin huc cua col
$6 hiéu

Chiéu dai coi
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(3) Chiéu dai coi

Cil. =8 35mm

Cos =41 Smm

Coighép = 10, 15, 20. 40, 50
100, 200, 400

Fhrimyg uin
/\ 4
—_— .

Coi ghép giong nhu hinh v& trén duge sit dung trong trudng hop céan thiét

chiéu dai ¢6i bang chiéu dai dudng udn.

= P
(4) Cach xem Catalog ...
; .
S& hidu: 124 :
L]
M chiuw Ive: 8HIKN'm b
1
Gor dé edi 90 '
Chicu réng ;. $mm, 12mm '
ERINO Bdn kinh oii R 0,5 (V=8} !
0.8(V=12) ¢
12 &5 Chiéw cao coi: 26mm !
(o0 ‘ 4 ) . Chiéu sau coi: 5.5mm, 7.5mm (thay dai !
S0° B 12 --kw) tu§ theo hudgng lip) '
LA 6.5R m 0.8R Chiéu dai coi: Co L hodc co S :
L)
HRe 472 : Smmmmmmmom--- ittty !
BO0KN.m T
30310
(50" 8% 12 58
ﬁﬁ&)\ 058 T T T T T T T Y T e e e e e mmm -
HRe 4712 &0 hidu: 30310
TOOKN. m M ehiu lue: FHIKN:my

Chidu dai coi: Ghép, cdL hodc S

*Ngoai ra cac thong sé khac giong v6i leai 124

' X
)
: :
[]
3 :
. |
1 . .
« Chiéu cao coi: 16mm ,
1

.
1
1 .
1

1]
1
I )
1
' +

33



D{JAN JICA - HIC KIEN THUC CO BAN GIA CONG TREN MAY UON

(5) Hudng liap

Lap mat trudge Lap mat sau

| —

I L

S ]
\ Tam dé coi loai 2 V S

*Chu y:
C6i 2V sé duge lap dat giong nhu hinh trén theo hudng 14p cha tam dd coi.
Viéc 1ap mit sau 12 nguy hiém cho ngudi sir dung vi khi d6 V sit dung vé phia

ngudi thao tdc nén néu ¢bi bi v thi cdc manh v§ s€ ban vé phia ngudi thao tac.

:] ;‘......\ I
7 ’

. L\ Tam kep
TS Tam dé c6i 1 V ding \

cho uwén kim loai mong

Tam doc¢6il V ding
cho uén kim loai day

C6i 1 V dugce 1ap nhu hinh trén. Khong quy dinh bit budc 12 1ip mat truse
hay lap mat sau nhung thong thudng dé ngudi st dung ¢6 thé xdc nhan duge cdc
théng $6 ta nén hudng mat ghi thong s ¢oi vé phia ngudi st dung. VGicoi 1 V
ding cho kim loai day, sit dung tdm d& ¢Gi nhu hinh trén can chi ¥ dén chiéu lap

cla tdm 4G coi (hudng lap tam kep).
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6-3. Tam do

(1) Tam do coi

Puimg truot dung cho c6i 2 V ghép

Tam da coi dung cho c6i 1 V ghép

\

Tam do coi dung cho uon kim loai day

2) TAm d@ chay

Tam div
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6-4. Cach chon khuon uén
Trong Iua chon khuén udn cin ¢6 su tinh todn téng hop. Nghia 1a cdn tuin
theo mot trinh u tinh (odn dé tranh lua chon sai.
¢ Trinh tu chon Khuén:
(1) Chon coi
a) Chon chiéu rong V
@ Cic chiéu rong V tiéu chuan.,
Nhu di trinh bay trong trong chuong 2 thi chiéu rong V tiéu chuan duge quyét
dinh bang phuong phdp udn va chiéu day tdm kim loai.

* Trudong hop udn day

1 lo05-26]30-8] 9-10 >12

‘ v 61 81 10t 121

@ Chiéu rong mép udn nho nhat cho phép
Xdac dinh xem chiéu rong mép uén nho nhat (b) trong bang ap luc ¢6 thoa -
min khong. Tuy timg trudng hop ma ta phai chon chiéu rong V nhd hon chiéu
rong V tiéu chuan nhung can chii y 1a khi chiéu rong V nho thi dp luc s& 16n.
N2

b=y
2

® Bén kinh uén trong (ir)
Trudng hop trén ban v& san pham ¢6 quy dinh ir thi ¢dn phéi chon chiéu
rong V sao cho thod min ir dé. Tuy timg trudmg hgp ma ta phai chon chiéu rong

V 16n hon hodc nhd hon chiéu rong V tiéu chuén,

4
ir =—

6
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b) Khao sat lai chiéu rong V theo luc uén

Neéu da quyét dinh chiéu rong V ta ¢6 thé tinh todn duoc luc cin thiét cho
uon. Tién hanh kiém tra cic muc sau déi véi lue do.

@ Tai trong cho phép ctia mdy c6 dugc thoa man khong.

Ne&u luc uén vuot qua tai trong cho phép clia mdy thi sé khong thé tién hanh
gla cong dugc. Do do, trudng hgp vugt qua tai trong cho phép cua may thi can
chon chiéu rong V 16n hon hay st dung may c6 tai trong 16n hon.

@ Khé nang chiu luc ctia khuon ¢6 thod man hay khong.

Néu luc uon vuot qua kha nang chiu luc cta khuon thi khuon sé bi va. Diéu
nay bao gom ca kha nang chiu luc cua chay. Vi vay khi lua chon cin xdc dinh
chinh xac kha nang chiu luc cta khuon.

(2) Chon chay
a) Chon kiéu mat cit

Kiéu mat cit ctia chay duoc quyét dinh boi
hinh dang san pham. C6 nghia 1a phai chon loai
nao khong lam anh hudng dén san pham sau khi
uon. Bicu nay cé lién quan dén trinh tu uén nén
khi lua chon chay can phai tham khao trinh tu
uon.

Ta ¢6 cac cong cu sau dé kiém tra vé su anh
huong nay:

+ Biéu do gidi han return bend (mtic va cham

khi uon)

+ Méu mat cat khuon

Mau mat cat khuéon

+ Ban vé khuon hién tai
+ Chuong trinh tu dong
b) Chon ban kinh dinh chay
Bin kinh udn trong ir clia sdn phdm néi chung duge quyét dinh boi chiéu

rong V (ir = V/6), tuy nhién ban kinh dinh chay R cling c6 anh hudng t6i ir.
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Gia tri ir = V/6 s€ 1dn hon khi bdn kinh dinh chay R 16n va nhd khi ban kinh
dinh chay R nho.
¢) Chon géc do chay

Trudong hop usn 90 ma chiéu day nhd hon 2 mm thi géc do chay 1a 90° 1a
duoc, tuy nhién néu chiéu day 1a (2~3.2) mm thi ta sir dung géc do chay 1a 88°.
Thong thudng géc do ¢bi thudng 1a gidng géc do chay.

(3) Lua chon chiéu dai khuén

Chiéu dai khuén duogc quyét dinh bdi chiéu dai dudng usn va hinh dz_irig san
phim.

Né&u udn sén pham véi céc duong uon khong bi khéng ché 2 dau thi thudng
chon chiéu dai khuon 16n hon chiéu dai dudng uén 16n nhit, cd thé két hop ca c&
SvacdL.

Trudng hop uén cac san pham véi cdc dudng udn bi khéng ché 2 ddu nhu
uon hinh hop thi phai sir dung chay ghép hoidc c¢di ghép két hop véi chiéu dai

o

uon.

Trong uon hop vé ¢o ban khuoén duge chon thich hop vdi chiéu dai dudng
udn I6n nhit va ti€n hanh udn bat dau tir dudng udn ¢6 kich thude ngan.

Hon nifa tuy mg trudng hop ma trong qud trinh gia cong c6 thé thay déi
chiéu dai khuon phu hgp véi dudng udn.

(4) Chon chiéu cao khuén

Lua chon chiéu cao khuon phai phd hgp v6i méy sit dung. Chiéu cao khuon
& day bao gdbm ca chiéu cao clia tdm do.

Chiéu cao khudn néu cao qud ¢6 thé s& khong 1dp duge vao mdy hay cho du
¢6 lip dugc vio may thi khoang cdch chay Vi c6i lai nhé qua c6 thé [Am cho
khong rit duge sdn phdm da uén ra duge, gay khé khan cho qua trinh gia cong
san phim.

Néu chiéu cao c6i thdp qué thi khodng chay clia may 1 khong di, c6 thé
khong tién hanh gia cong dugc.

D¢ khong xdy ra cic trudng hop nay cin tham khdo trude catalog vé chiéu
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ca0 m¢ cla mdy (open hight) va khoang chay (hanh trinh mdy).

e [T e

1r r

® Chicu cao m& (open hight): La khodng cdch cta hai bé dd khi phan ban bén
dudi (bén trén) ha xudng (nang lén).

@ Khoang chay: La khoang cdch ¢6 khd nang di chuyén 16n nhat ctia ban mdy.
@ Chicu cao tdm dd chay: Chiéu cao tiéu chudn 13 120 mm.

@ Chicu cao chay.

® Khodang céch chay vicoi: ©-® - @ - ®.

® Chiéu cao tam dd coi + Chiéu cao ¢oi (V/2).

@ < @ Khodng chay khong di nén khong thé gia cong.

@ > ® C6 thé gia cong.
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7. Thiét 1ap trinh tu uon

Dé ¢6 thé thao tic usn duge trudc hét can phai quyét dinh trinh tr udn. Néu
trinh ty udén khong hop 1y ma vat tao ra c6 thé s& khéng trd thanh san pham dugc
hoac lam cho thao tac uén khé khan hay lam tang s6 khuon sir dung. Viéc quyét
dinh trinh tr uén tuy thudc vio loai khuoén sin cd (ddc biét 1a loai cit chan), cac
diém chid ¥ vé do chinh xac (kich thudc quan trong), ning sudt thao tic...

Viéc quyét dinh nhanh trinh tu u6n du sao ciing can phy thudc vao kinh
nghiém trong cong viéc: “thuc hanh hon 1a 1y thuyét”.
7-1. Cac muc can xem xét trong trinh tu uén
® Hinh dang u6n (Z, hinh mi, gap khiuc...).
Toan bd quy trinh dén budc cudi cung.
Ly céc kich thudc quan trong 1am tiéu chuan.

Can nhac hiéu suit trong trinh tu xoay vat liéu.

Xéc nhan cdc géc do udn va vi trf cham (kha nang cham nghiéng la cé hay
khong).
® Xem xét xem ¢6 cin udn so bo khong.

Viéc quyét dinh trinh ty udn 13 mot quy trinh xir 1y tong hop két hop cic
muc trén.
7-2. Sur dung cac cong cu

Viéc quyét dinh trinh tu udn chi bing suy nghi thuong két qua dat duoc
dugc thdp va ciing anh hudng vé mit nang sudt nén can sir dung cdc cong cu mot
cach thanh thuc. Vi trinh ty uén khong phéi tritu tugng ma rat cu thé nén ngudi
nao ma st dung tét cac cong cu thi ¢6 thé quyét dinh t6t trinh tir uén.
Biéu dé gisi han return bend.
Mau mat cit khuon.
Ban vé khuon.

Ban vé lap rip khuon.

Chuong trinh tu dong.
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(a) (b) (c)

D € ) &) D )
®" N
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1 5
2 4
3
Kich Trinh tu quay vat li¢u
Cach
_ | thudce Ghi cha
udn . o
2 lai | O1F | Lat mat
con lai . |Latmat | Xoay
nguyén | va xoay
(a) ' 4 0 2 | 0
Hiéu sudt cao nhung khé
(b) 5 2 0 l 0
duy tri duge kich thudc
)| 5 1 0 | I |
Phuong phap thong thuong.
F (d) 3 0 i 2 0 g?\ P lg ) gi
| khi chi¢u dai udn ngin
® ] 5 0 0 3 0
- (2) 3 0 l 0 2
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Lal mat va
———
—_
; l Xoay

* Vi du vé cham nghiéng

b

N

Vi kho dat duge do chinh xdc vé kich thude nén tranh trudng hop cham
nghiéng nhu hinh trén. Con trong truong hop khong trdanh duge thi nén dua vé
truong hgp b.
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* Vidu vé uén so bo

&)

Uodn s bo Udn chinh xdc

Neéu phan quay xudng trong khi uén ma qué dai thi né s€ cham vao tdm
d& coi hay bar, mdy nhu hinh trén.
Trong trudng hop nay ta sit dung uén so bo nhung cin cha y dé duong

udn khong bi léch di.
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Biéu dé giéi han return bend

Khuon s6 4.16
Khuén s6 147.148
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Biéu do gioi han return bend

Khuon s6 200,201
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Bi¢u do giéi han return bend

Khuon s¢ 108.109
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Biéu do gisi han return bend

Khuon so 45.46
Khuon sd 50.51
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Bi€u do giéi han return bend
Khuoén s6 116
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Biéu do gioi han return bend

Khuon so 453.463
Khuén s6 155.156
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Biéu do gi6i han return bend

Khu6n s6 452.462
Khuon sé 150.15]
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CAC QUI PINH VE AN TOAN
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I. Khong dugc thay déi cdu tao may

Néu thay d6i cdu tao mday nhu mach diéu khién thi sé 1am cho bo nhé hay
cac bo phan khédc hoat dong khong chinh x4c.
2. Céc chia khod cong tac trén bang diéu khién phai dugc quan 1y bdi ngudi c6
trach nhiém.
3. Chi ¢6 nhitng nguoi da qua dao tao vé st dung mdy méi duge thao tdc mdy.
4. Mdy phai dugc dat ¢ noi tranh dnh sdng chi€u truc ti€p va phia sau may phai
cdch tudng it nhat 45 cm. Néu déng cdc cira thong gié & mit sau may s& 1am cho

cdc thiét bi dién bén trong néng 1én din dén mdy hoat dong khong chinh xéc.

-[-j_

5. Trudc khi van hanh can xem xét xung quanh may c6 ngudi nao khic hay ¢6
cdc vat can trd khong, dac biét lé'phia dang sau may. Hon nita trén c6i va ban
mdy khong duge dé bat ci dung cu hay dé vat nao.
6. Khong duoc cho tay vao giita chay va c6i.
7. Ngudi tién hanh thay khuon hay diéu chinh phai da tham gia khoa hoc “Céc
diém an toan trong van hanh mady uén”.

Trong khi ti€n hanh thay khuon hay diéu chinh ma cén thiét phai cho tay vao
pham vi chuyén dong cta cif chin hay khuon phai chuyén cong tic “Chon hanh

trinh - MODE” v¢ vi tri OFF va phai ¢6 ngudi ¢6 trach nhiém ding trong.
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8. Khi tién hanh thay khuon (coi
va chay) phai tuan thu cdc diém

sdau:

I: Khi tién hanh lap hay thao coi
phai chuyén cong tic “Chon
hanh trinh - MODE” vé vi tri
OFF, vua tién hanh thao tac vua
dam bao cong tac ludn & vi tri

OFF.

2: Khi tién hanh lap hay thdo
chay can dua ban dudi may lén
vi tri quy dinh, sau d6 chuyén
cong tac “Chon hanh trinh -
MODE” vé vi tri OFF, vira tién
hanh thao tac vira dam bao cong
tac luon & vi tri OFE Khi thdo
lap chay khong dugc dua tay vao

khoang gilia chay va coi.
o

3: Chi dugc tac dung luc khi
chay, coi va tam do ¢6i da duoc

lap mot cdch chic chan.

4: Khi ¢6 nhiéu nguoi cling tién
hanh thdao hay lap khuon phai

trao doi thong tin v6i nhau.
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9. Khi ¢6 nhiéu nguoi ciing thao tdc udn can cling nhau x4c nhan an toan va chi

nén ¢6 mot nguoi nhan pedan.

10. Khi diéu chinh cif chan can chuyén cong tic “Chon hanh trinh - MODE” vé
vi tri OFF vira ti€n hanh thao téc vira ddm bdo cong tic luon & vi tri OFF, bit

budc phai thao tac tir dang sau may.

I1. Phai lya chon t6c¢ do uén phit hop véi kich thude tam vat liéu uén, néu khong

vat liéu c¢6 thé s€ bi un mot cach bat ngo.
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12. Khi tién hanh uon nhitng vat nho hay tién hanh uén vat liéu ¢6 chiéu dai
ngan thi phai dat khoang chay ctia ban may nhé hon 8 mm dong thoi phai chi ¥

cach cam vat liéu.

Cach cam vat liéu:
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[3. Khi cif chan dang chuyén dong vé phia truc ma tién hanh giit hay ddy tam
vat liéu thi rat nguy hiém. Cén dé€ cit chan dimg han tai vi trf xdc dinh r6i méi
ti€n hanh cac thao tac uon.
[4. Trén chay va c6i ¢6 ghi mutc chiu luc nén phai ti€n hanh tic dung luc nho
v3 ra ngoai rat nguy hiém.

hon mic giéi han nay. Néu qua thi chay va c6i ¢6 thé bi v& va 1am ban cdc manh

Hon ntra khi sir dung ¢6i 2 V cin xdc nhan muc chiu luc cho st dung phin
V sau.

/ v ,
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l N -
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15. Khi tién hanh uén vat liéu ¢6 kich thude 16n cin chi ¥ cdch cAm va vi tri dat
dé tranh khi vat liéu bi bat nguoc lén.
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16. Trong u6n géc nhon hay uén hinh ch U, khuon s€ dn sau vao trong
vat lieu nén khi ban mdy di xuong, khuon c6 thé bi roi. Vay can phai kiém

tra Xxem coOi va chay da dugc lap chat chua thi méi tién hanh thao tdc.

1'7. Khi ti€n hanh uon lai (uon hai lan) thi can phai dé cho dinh chay khép véi
dudng uon cua vat licu. Néu khong khi tiac dung luc sé c6 tieng dong la phat ra,

truong hop xau ¢6 thé lam v khuon.
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Pau chay
duding von

[8. Truomg hop phat sinh sy ¢6 bt ngd trong qud trinh thao tdc cdn an nit “Dimg
khan cdp” sau d6 chuyén cong tic “ Chon hanh trinh - MODE” vé OFF v vira
ti¢n hanh thao tdc vira dam bio cong tac ludn & vi trf OFF. Trong trudng hop vat
uon roi vio trong mdy thi bit buge phai ldy tir phia ding sau.

Hon nifa ¢in nhanh chéng thong bao cho ngudi ¢6 trach nhiém biét.

Nt khian cap
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19. Khi nguén dién mdy bi tat dot ng6t vi du nhu trudmg hop mat dién thi c6 khi
ban dudi s& chuyén dong xudng dudi dén tan vi trf dudi cung. Khi dé cin chi §

sao cho vat liéu khong bi roi xuong.

20. Khi tam nglng thao tic hodc khi di xa ra khdi may can chuyén cong tic
“Chon hanh trinh - MODE” v¢ vi trf OFFE.
21. Trudc khi m& ¢lra hop diéu khién cén tat dién ngudn. Vi ¢6 kha nang ro dién
khi cham vao cdc bo phan bén trong clia hop diéu khién s& rat nguy hiém.
22. Phai ti€n hanh kiém tra thuong ky.
23. Khi tién hanh bao dudng hay vé sinh mdy thi can ngat dién ngudn ctia toan
bo xuong va phai xa dp suat khi hay dau con lai trong mdy sau dé mdi dugce tién
hanh.
24. Khi di chuyén mdy cédn phai tham khido ¥ kién clia nha sdn xudt vi néu cich
thic di chuyén ma sai thi ¢é thé lam hong may.
* Cac bién bao gan trén may

Can tuap tha ding cdc quy dinh ghi trén céc bién bdo gin trén mdy. Cin

thudng xuyén lau sach dé ¢6 thé doc duge va khong duge g6 cic bién bdo nay ra.
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A f’pjﬂﬁ Nguy hiém: La dau hi¢u bdo tinh trang nguy hiém tiém 4an,
néu khong tranh thi chac chan sé gap cdc tai nan chét nguoi
hay bi thuong nang.

A %‘%—1 Canh bao: La dau hiéu bdo tinh trang nguy hiém tiém an,
néu khong tranh thi ¢6 kha niang s€ gap céc tai nan chét
nguol hay bi thuong nang.

A ?_:E% Chu y: La dau hi¢u bdo tinh trang nguy hiém tiém an, néu

khong tranh thi c6 kha nang sé gap céc tai nan nhe.
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