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Loi ~voi dav

Hién nay, nhu cau gido trinh day nghé dé phuc vu cho cic
trudmg Cao dang, Trung hoc va Day nghé trén pham vi toan quéc
ngiy mot tang, dic biét 1a nhitng gido trinh dam bao tinh khoa
hoc, hé théng, én dinh va phd hop véi thuc € cong tdc day nghe
4 nude La. Trude nhu cau dé, Nha xuit ban Lao dong — Xa hoi da
phoi hop voi rudng Pai hoc Cong nghicp Ha Noi la trudmg c6 bé
day truyén thong va kinh nghiém giang day hon 100 nam trong
cdc [Inh vuc dao tao vé: ché tao mdy, co khi dong luc, k¥ thuat
cong nghé thong tin, k¥ thuat dién t, k¥ thuat dién, k¥ thuat
nhiét, quan tri kinh doanh, k& todn, cong nghé may, hoa vo co...
dé xay dung cudn sach.

Cudn "Gido trinh cong nghé uén NC” do nhdm gido
vién bd mon Gia cong kim loal tdm, Trung tam Viét Nhat,
Trudng Pai hoc Cong nghiép Ha Noi bién soan val sy trg giap
clia cdc chuyén gia Nhat Ban, dua trén Kinh nghiém thuc tién
va cdc tai lieu tham khdo cua cdc co sd dao tao nghé trong va
ngoai nuadc.

Gido trinh dé cip t&i cdc kién thic co ban vé ky thuit gia
céng trén mdy udn, thao tic van hanh trang thi€t bi, cich thic
chudn bi phoi va lap trinh gia cong san pham... Noi dung gido
trinh dua ra nhiéu bai 1ap thuc hinh cu thé, trinh bay ti mi rét
thuén loi cho hoc vién.,



Qud trinh bién soan, céc tic gid da c6 nhiéu ¢6 ging song
khong tranh khoi nhitng thigu sét. Rit mong su gop v cla cac
doc gid, gido vién, hoc sinh va nhitng ngudsi quan tdm dé cudn
gido trinh ngay mot hoan thién hon.

Xin chan thanh cam on.

Nha Xuit bin Lao dong - Xa héi



Phén I. Kién thirc co ban vé gia céng trén mdy uén

Phan |

KIEN THAC CO BA&N VE_GIG CONG
TREN MAY UON

. BIEN DANG UON

1.1. Bién dang déo

Khi hai tay cdm hai ddu mot thanh kim loai mong khé bé, gitt
nguyén trang thai do va quan sit ta thay thanh kim loai dé bi bién dang
cong nhung khi ta roi tay thi thanh kim loai lai tré vé trang thdi thing
ban dau.

C6 nghia 1a khi tic dung mot ngoai luc thi kim loai bi bién dang
nhung khi ngoai Iyc mat di thi lai quay trd vé trang thai ban dau.

Day duge goi 1a bién dang dan hai.

Trang thai hoi bé m¢t chiir - Trang thdi khi roi tay

Hinh 1.1. Bién dang dan hoi



GIAO TRINH CONG NGHE UGN NC

Tuy nhién né€u bé manh hon nita thi thanh kim loai ¢6 thé s& bi
cong han. Khi d6 du ¢6 bo tay ra thanh kim loai cling khong trg vé
trang thai ban dau nita. C6 nghia la di c6 loai bod ngoail luc thi cling
khong thé khoi phuc lai hinh dang ban dau.

Hién tuong duy tri trang thdi bién dang nay duoc dugc goi la bién
dang déo hay bién dang tao hinh.

Viéc gia cong d€ tao ra cdc bién dang tao hinh nay duoc goi la
gia cong tao hinh. Gia cong uén duoc goi 1a gia cong tao hinh.

|l

Loai bo ngoai lic, tré vé trang thdi ban ddu

Loai bo ngoai lic, khéng tré vé trang thdi ban déu
Hinh 1.2. Bién dang déo hay bién dang tao hinh
Khuon ctia may uén c¢6 rat nhiéu ching loai va hinh ding d€ c6
thé gia cong ra nhiing san pham c6 hinh dang tir don gian dén phic

tap. Thong thuong nguoi ta str dung loai khuon don gian va ti€n hanh
gia cong thanh nhiéu cong doan. Loai khuon kiéu nay duge goi 1a loai
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Phan 1. Kién thut co ban vé gia céng trén mdy uén

khuon van nang. cd thé sir dung dé gia cong nhiéu kicu hinh. Loai
khuon van nang ¢6 ciu tao bao gém ¢61 hinh chit V 16m va chay hinh
chir V 16i.

Chay

(Cit chan) /
\‘ ]
Coi

Trudce khi udn Sau khi udn (trang thdi dd tdc dong luc)

Hinh 1.3. Khuoén van ndang

1.2. Pan héi nguoc (spring back) va dan hoi thuan (spring in)

Khi ta tic dung mot ngoai luc vuot qud gidi han dan héi dé lam
bién dang kim loai, khi loai bo ngeai luc thi kim loai ¢é xu hudng
quay trd vé trang thai ban ddu dit chi 12 mot chit it. Nguyén nhan 14 do
tinh dan héi du chi tén tai mot chit thoi cling khién cho kim loai bi
day vé trang thai cii. Dac biét trong gia cong udn, lyc nén xudt hién &
mat trude va luc kéo xudt hién & mit sau cua tdm kim loai thi s&€ phat
sinh ra phan luc duge biéu dién nhu hinh duéi day, cho nén cho dii ¢
udn dén gée do can thiét thi tdm kim loai ciing s€ bi dan héi trd lai nhu
biéu dién trong hinh v& Hién tugng nay dugc goi 12 dan héi nguoc
{(spring back).



GIAQ TRINH CONG NGHE UGN NC

o
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Phdn luc kéo

Phdn liee kéo

Trang thdi Ihi dang tdc dung lee Trang thdi khi dd loai bd luc

Hinh 1.4. Dan hoi nguoc

Luc dan hoi thudng tap trung & phan géc nhung con tuy thude
vao tinh chit vat licu, chiéu day, 4p lyc va ban kinh uén ma ¢6 su thay
doi nén vice du dodn chinh xac luc nay 1a rét kh.

Ban hoi thuén (spring in) 1a hién tugng xay ra trong qud trinh
uén cha V.,

Trong qua trinh udn, vat li¢u duge dat giita chay va ¢6i ban dau
s€ ti lén hai vai clia ¢61 nhu trang thdi cong (hinh 1.5a).

Ti€p tuc qué trinh udn thi vat lidu sé bién dang qua cdc muic
(hinh 1.5b) va (hinh 1.5c). C6 nghia 12 diém tua cha vat lieu s& di
chuyén doc theo dudng d6c cta than c6i. Phin kim loai ndm & beén
ngoai diém tua s& tach ra khoi dudng déc ca than ¢6i va cham vao
chay va bi dap nguoc lai do chay.

Tiep tuc qua trinh uén thi cudi cling vat lidu sé bi ép giita chay va
c6i va s& ¢6 hinh dang gan gidng vdi hinh dang cta chay (hinh 1.5d).



Phdén 1. Kién thire co bdn vé gia céng trén mdy udn

1

aj b)

A

d)

Hinh 1.5. Cdc trang thdi dan hoi cua vt liéu

Khi d6 vat lieu c6 thé coi 1a su két hop lién ti€p timg phan dugc
tao thanh do nguyén nhan ciia dan héi nguge (+) va dan hoi thuén (-).

Do d6 tuy thuoce vao cach tac dung luc ma tao nén vat ¢d ca trang
thdi ctia dan hoi nguge va dan hoi thuan.

* Xu hudng ctia hién tugng dan hoi nguoc:

- Vat liéu ma cd gidi han dan héi cao thi hién tugng dan hoi
nguoc 1om.

Vidu: SPCC ¢6 dan héi nguge nho hon SUS

- Ban kinh u6n R cang 16n thi dan héi nguge cang 16m.



GIAO TRINH CONG NGHE UON NC

Vi dy: Trong truong hop bén kinh uén R=2t (t 12 chi¢u day tdm
kim loai), dan héi nguge nho hon trudng hop ban kinh usn R=5t.

1.3. L6p trung gian va s dich chuyén cia I6p trung gian

Gia su ta ti€n hanh gia cong udn vat ligu bing chay va cdi. sau
khi két thiic gia cong hinh chit V thi mat bén trong s& phdt sinh bién
dang nén va mat ngoai s& phat sinh bi¢n dang kéo.

Do 16n cia sy bign dang nay s& 16n nhit & bé mat cta tdm kim
loai va nho dan khi di sau vao trong chiéu day tam, & phan trung tim
xudt hién 16p kim loai ma khong ¢é bién dang nén lan bién dang kéo.
Lap kim loai nay duge goi la 16p trung gian va duge thé hién trén
duong X-X.

X Bién dang nén

Bién dang kéo Lop trung gian
Hinh 1.6. Lop trung gian
Vi tri cia 16p trung gian nay o phén trung tam cia chiéu day tdm
kim loai khi bin kinh udn trong (ir) 1én hon 5 1an chiéu day, néu nho

hon thi chi¢u day giam ddn tir t thanh ¢ va 16p trung gian sé di chuyén
vao phia bén trong.
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Phdn 1. Kién thuc co ban vé gia céng trén mdy udn

Hinh 1.7. Su di chuyén ciia I6p trung gian

Né&u goi bidn kinh ctia I6p trung gian Ia P thi thong thuong ta cé:
irz25t thi P-ir=05t
ir<5t thi P-ir=(0.25+04)

Viéc 18p trung gian di chuyén vao trong khi chiéu day cua vat
lieu giam, don gian cé nghia la vt liéu da bi kéo dai ra. Muc kéo nay
1a khéng du dodn duge, néu ta 18y vi tri gitra tdm vat liéu lam Kich
thude tinh khai trién cia phoi thi kich thudc clia san pham udn sé r
thanh 16n qua.

Lép trung gian dit 13 kéo hay nén thi cling khong thay déi chiéu
dai so véi trude khi gia cong nén c¢é thé sur dung trong viéc tinh toédn
khai trién chiéu dai vat liéu cua san phdm gia cong uon.

. CAC PHUONG PHAP UON

C6 3 phuong phdp bao gdm: udn bd phan (part bending), uén day
(bottoming) va udn dong xu (coining). Trong dé udn bd phan va udn
ddy duge goi1 1a udn khong khi (air bending).
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GIAO TRINH CONG NGHE UGN NC

——U6n bo phan

Uén khong khi —
Phuong phdp uén ——{— — Uédn day

Udn déng xu

2.1, So do luc va gée do udn

Khi tdc dung luc lén trén tdm vat lieu phang va bién dién su bién
d6i chia né trén 46 thi ta duoge mét dudng cong nhu dudi day. Dé thi
nay duoc goi 1a so d6 luc va géc do udn, tuy timg vat liéu khdc nhau
ma ta ¢6 so do khic nhau.

So do du6i day la so d6 clia SPPC, truc tung 13 luc udn kN/m (s6
kN trén 1m chi€u dai uén) va truc hoanh 1a géc do udn 0° (géc dd udn
sau khi hinh dang da duoc tao thanh).

. Lire udn
Diéu kién gia cong:
+ Vat lieu: SPPC i‘ KN/m
+ Chiéu day: 1.6 mm >
+ Chiéu dai duong ( €

udn: I m
+ Géc chay: 90°
+ Chiéurong V: 10 mm

+ Goc cai: 90"

(”M ©
l ! p (éc bién dang

Lol

180° 130°  110° 9¢°

(8" )
Hinh 1.8. So d6 luc va géc doé uon
12



Phan 1. Kién thic co bdn vé gia c6ng trén mdy uén

Khi tdc dung luc vao vat liéu duge dat gitta chay va cdi, ban dau
chi tac dung mot luc ma khong hé lam cong vat lieu sau d6 tir tir gia
tang luc va viéc udn duge nhanh chéng dién ra.

G giai doan ddu, véi su thay ddi gia tri luc nhé nhung sy bién ddi
goc 16n va & gia tri géc udn 130" gid tri lue dat cao nhat (100 kN/m,
diém @).

Tir géc do udn 100" trd di thi bién d6i gée giam dan nhung nguoc
lai, luc tac dung lai tang 1én va dat gid tri khoang 120 kN/m tai géc
90", Khi d6 luc dugc goi la tai trong cin thiét “necessary tonnage”
(diém @).

Ti¢p tuc gia tang luc thi géc udn sé chi thay déi khoang (3 + 4)°
$0 v6i g6c 90", ¢6 nghia 1a géc uon nhon. Khi géc udn trd thanh géc
nhon, néu ta tiép tuc tdc dung luc 16n hon thi né lai mot 1an nita quay
tré vé géc 90", Luc khi d6 s& gdp khoang 6 lin so véi tai trong cén
thiét, do sur gia tang dp luc manh ma su bién déi géc 1a rat it (diém Q).

Piém @ thé hién uén bo phan.
Diém @ thé hién udn day.

Diém @ thé hién uon déng xu.

2.2. Udn bo phan (part bending)

Hinh 1.9. Udn b6 phan

13



GIAO TRINH CONG NGHE UGN NC

2.2.1. Khdi niém

bay la phuong phdp usn vat lieu v6i 3 diém 12 2 vai A va B coa
¢0i ¢hit V va dinh chay C.

2.2.2. Pdc diém

Pham vi géc uén 1a wr do nén gia s ta sie dung khuén udn géc
30" thi pham vi géc udn la tir 180° dén 30" nghia [a tat ca cac kidu g6c
tir udn géc vudng, udn géc nhon va udn géc 1.

Do chinh xédc géc uén La thap nhét trong 3 phuong phip udn.

2.2.3. Chiéu rong V (khodng cdch hai vai c6i)

Chiéu rong V trong uén bod phan I6n hon so véi phurong phép udn
day va bang khodng (12 +15) 1an chiéu day vat liéu 1a t6t nhat.

2.3. Uén day (bottoming)

2.3.1. Khdi niém

bay Ia phuong phap uén ma
trong thuat ngit ti€ng Anh 6
nghia la “an dday” hoac “choc
ddy”, 1a phuong phdp uén vat liéu
tai mat chit V cta khuon.

2.3.2. Pdc diém

Udn day la phuong phép ¢6
thé dat duoc d6 chinh x4c cao véi
luc tac dung tuong d&i nhd.

Hinh 1.10. Uén ddy
2.3.3. ChiéurongVv

Chiéu rong V trong udn ddy la gid tri duoc tinh todn dua trén
chiéu day vat liéu va he s6 tuong ing véi chiéu day. '

14



Phan 1. Kién thic co bdn vé gia cbng trén mady uén

[
‘Chiéu day t (mm) 05+26| 3.0+8 910 > 12
l Chiéu rong V (mm) 61 8t 10t 12t
Vidu:

Chiéuday: 1.6 mmV=6t=6x 1.6=9.6 Chon V=10 (mm)
Chi€u day: 3.2mm V=8t=8x3.2=25.6 Chon V=25 (mm)

* Bang chiéu rong V trén chi 12 mot bang dé tham khao, con viéc
quyét dinh chiéu rong V con phdi phu thude vao cac yéu t6 khac nhu
ban kinh u6n, chiéu rong mép uén nho nhat.

2.3.4. Bdn kinh uén cua mdt trong (ir)

Tai cdc gée udn cua vat liéu déu ¢ cung tron. Trong d6 ngudi ta
goi bian kinh uén cua mat trong la ban kinh trong hodc ir (inside
radius). ir trong udn day theo kinh nghiém thuc t€ 12 bang 1/6 chiéu
réong V. Conghialair = V/6

Vidu: .
Ir

Khi V=6 mm thiir=6/6=1mm
Khi V=12 mm thiir=12/6 =2 mm
Khi V = 6t thi ir = 6t/6 =t (mm)
Néu ir = t thi ir duge goi 1a ir tiéu
chuan hay ban kinh chiéu day, ¢6 rat
nhiéu san pham vai ban kinh chiéu day. Hinh 1.11. Bdn kinh uén
cua mdt trong (ir)

15



GIAO TRINH CONG NGHE UGN NC

2.3.5. Go6c dé cua khuon

Udn ddy 1a phuong phép udn chiu anh hudng cia dan héi nguoc.
Vi vay dp dung lyc dan héi nguoc dé tién hanh uén duge sir dung rét
nhiéu va day ciing 12 1y do ma trong géc do khuon ciia udn 90° lai ¢6
88", 86", 85", 84", 80",

Trong u6n ddy thi nguyeén téc 1a géc do clia phdn dau chiy phai
bang véi géc do V clia c6i.

2.4. Uon dong xu (coining)

2.4.1. Khdi ni¢m

bay Ia phuong phdp uén ma phan dinh chay 4n sau vao vat liéu
lam triét ti€u dan héi nguoe phat sinh do dp e bé mat gifta chay va
cdl,

2.4.2. Bdc diém

Phuong phip udn nay c6 do chinh xdc rdt cao va c6 thé dat duge
ban kinh trong rat nho. Tuy nhién ciing cdn luc tdc dung 16n hon
khoang (5 + 8) lan so véi tai trong can thi€t (udn day).

£ Phan du vao cia
dinh chay

Hinh 1.12. Udn dong xu (coining)

16



Phin 1. Kién thue co bdn vé gia céng trén mdy uén

2.4.3. ChiéurongV

Chiéu rong V st dung trong phuong phdp uén ndy nho hon so véi
phuong phap uon day: Chiéu rong V béng 5 lan chiéu day vat liéu véi
hai ly do sau:

- Khi ir nho thi luc an sau vao trong cla phan dinh chay nho di.

- Khi dién tich cua bé mat chit V nho thi dp luc lén bé mat vat
licu I6n.

Ca hai 1y do trén déu dé nham muc dich khong tac dung luc thia.

2.4.4. Goc dé khuon

Khong giong nhu uén ddy, phuong phdp uén nay khong ¢6 dan
héi ngudc nén géc do khuon sé bing véi géc clia san phim.

2.4.5. Gidi han gia cong cua uén dong xu

Pay 1a phuong phdp udn can luc tdc dung 1dn, véi tdm kim loai
SPCC day 1.6 mm thi ¢t 1 m chiéu dai uén ¢an 750 kN, véi chiéu day
2 mm can 1150 kN.

Mac du cdn tuy thude vao kha nang chiu luc cua khuén str dung
nifa nhung ndi chung giéi han chiéu day vat liéu gia cong khong vugt
qud 2 mm.

2.5. Su dung 3 phuong phap uén

Dudi day la bang so sdnh vé 3 phuong phdp uén. Viéc lua chon
phuong phip nao trong s6 3 phuong phdp nay sé duoc quyét dinh dua
trén muc dich va tinh nang st dung ctia san pham. Hon nifa c¢on cédn
phai 1am thé nido dé phat huy duoc cidc wu diém cua timg phuong
phdp udn.

17



GIAO TRINH CONG NGHE UGN NC

Phuong | Chiéu | Bankinh | ¢ .. | D9
phap réng | uén trong écds | Chinh xac Dac trung
udn V) (ir) 90CC0 1 ps mat
| ha .
Uon Ta?t anh Pham vi clia goc d6
" (12<15)t | (2+25% | >+45 | matcong | .=
i b6 phan .. . lubnlatydo
P I6n & goe

1
r

: Chi can sir dung Iyc
‘Uénday | (6-12)t (1+2)t + 30 Tét nhd nhung tao duoc
do chinh xac cao

Cé do chinh xac rat
Usn , cao nhung tai trong
déng xu ot 03081 £15 Tt can thigt Ion hon ugn
i day tr (5:8) lan

IN. LUC UON

Lye udn 1a co s¢ d¢ tinh todn xem v6i mdy udn hién tai ¢6 kha
nang thuc hién duge hay khong va diing khi lya chon loai may mai.

Hon nita dé dam bdo rang khuon khong bj hong thi viéc biét
dugce luc ubn 1a diéu rat quan trong.

3.1. Cong thiic tinh toan luc uén

Luyc can thi¢t trong uén V duoc tinh theo cong thic sau:

LXt*Xg,
v

P=CX

Trong dé:

P: Luc can thiét trong uén V (kN) L: Chiéu dai uén (m)

18



Phdn I. Kién thic co badn vé gia céng trén may udn

C: Hé s6 bu

V: Chi€u rong V cia khuén udn

t: Chiéu day vat liéu (mm)

o,,: Gidl han bén vat liéu

(N/mm?)

Véi: Gia tri C — he s6 ba thay doi tuy thude vao ty s6 V/t, khi Vit

cang nho thi gid tri C cang lén.

Tuy nhién trén day chi can cit vao mot dit lidu (ty s6 V/t), néu
dua vao dif liéu khdc thi gid tri C sai 1éch tdi khoang 15%. Nhu vay gia
tri C khong chi phu thudc vao ty sd V/t va diéu nay lam cho cong thitc

khong hoan toan chinh x4c.

Hon nita trong qud trinh gia c6ng san phadm ma thuc hién tinh
todn luc udn theo céng thiic thi nhiéu khi cling khong thich hop vé mat
nang suat. Vi vay, ta sir dung bang thé hién méi quan hé giita lyc tic

dung trén 1 m chiéu dai udn va chiéu rong V sit dung.

Tuy nhién, ta phai hiéu rd 4 mdi quan hé duéi day rut ra tir cong

thiec trén.

- Luc udn ty 1& nghich véi chiéu rong V.

- Lyc uén ty 18 thuan véi chiéu dai udn.

- Luc udn ty 1€ thuan véi binh phuong chiéu day vat liéu.

- Luc uon ty 1& thuan véi gidi han bén cua vat liéu.

Trong dé gid tri C theo ty s6 V/t nhu sau:

v C

5t 1.45
8t 1.33
10t 1.28
12t 1.24
16t 1.20
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GIAO TRINH CONG NGHE UGN NC

3.2. Cach xem bang luc uén

ir-,
N7z
IS |

Hinh 1.13. Luc uén
Khi da c6 chiéu day va bdn kinh uén trong clia san pham thi tr
bang sau ta c6 thé biét duogc:
1: Ap luc cdn thiét cho | m chiéu dai udn
2: Chiéu rong V ciia khuon sir dung
3: Chiéu rong mép udn nhé nhat dat duoc khi usn.
t: Chiéu day (vat li¢u ¢6 gidi han bén 450 + 500N/mm?)
F: Ap luc trén 1m chi¢u dai udn (kN/m)
ir: Ban kinh uén trong (mm})
b: Chiéu rong mép udn nho nhat (mm)
V: Chiéu rong V cta c6i (mm)

Chui y: Chi€u rong V clia ¢81 thong thudng dua vio 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

20



Phién I. Kién thuc co ban vé gia céng trén mdy uén

vom{ 4 {67 |8 |10[12|14]16|18|20|25|32|40]50 63|80 |100]125|160] 200 |250
bmm|28| 4 | 5 |55] 7 |85[ 10|11 [135] 14 [+75 22|28 | 35 |45 ] 56 | 71 | 89 {113 140 | 175
irmm| 07| 1 |11743[16] 2 [23|261 3133 4|5 658 |10|13|16|20]26| 33 | 4
05 40|30
06 | 60|40]40]40
08 |110|70 |70} 50|40
1 110[100| 80 | 70 | 60
12 170}140{ 120/100] 80 | 70 | 60
14 190/150(130| 110|100 80 | 80
16 220(176! 150130| 1101 100] 80
20 | . 270|2201190( 170 [150{ 130|110
23 | 350 3002501230 | 190|170} 150} 120
26 330|280 |250|220( 180 | 140
30 - 3 3803401300 240|190 | 150
32 440 |410|340|270|220{ 170|140
35 540(410]330]260|200| 160|130
40 : ' 1 540(430/3401270( 210|170
45 ; ; 560 |440|340]270| 210
50 520|420 |3301260{ 210
! 6 600(430 380|300 | 240
L7 520|410 330 260
9 670540 | 430
10 850 |670| 530 | 420
12 960/ 7801600 | 550
16 1360[1070 860
13 { 1500| 1250 [1000
22 1600 {1300
25 2100 1700
30 { 2400)

21



GIAO TRINH CONG NGHE UGN NC

Cdch xem bang luc uon:

Vidul: SS400 t=12 V=38 P=2?
Pap s6 120 kN/m

Vidu2: SS400 1=23 V=14 P=7
bap s6 250 kN/m

Vidy3: SS400 t=32 V=25 P=?
Ddp s6 270 kN/m

Vidu4: $SS400 =16 V=10 P

{2m udn} = ")

Luc trén 1m udn dua theo bang 1a 170 kN. Vi luc ty 1¢ thuan véi
chi€u dai uén cho nén lue cho 2 m uén Ia;

170 (kN/m) x 2 (m) = 340 kN
Vidy5: SS400 t=16 V=8 P=?

Luc uén trong trudng hop V=10 theo bang la 170 kN/m, vi luc ty
[¢ nghich v&i chiéu rong V neén:

170 (kN/m) x 10/8 = 212.5 (kN/m)
Vidu 6: SUS 304 (gidi han bén 12 600 N/mm?) t=2.0 V=12
P=7? (VGi gidi han bén clia $$400 12 450 N/mm?).

Theo bing trudng hop $S400,t= 2.0, V = 12 lyc udn 1a 220 kN/m.
Vilyc ty I¢ thuén véi gidi han bén nén:

220 (kN/m) x 600/ 450 ~ 293 (kN/m)
Vidy 7: SUS 304 (gii han bén 1a 600 N/mm 3) t=15 V=10
P =7 (Vdi gi6i han bén cta $$400 12 450 N/mm?).
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Phén 1. Kién thut co ban vé gia céng trén médy uon

Theo bang trudng hop SS$400, t = 1.4, V = 10 luc udn 1a 130 kN/m.
Vi luc ty 1é thuan vdéi gidi han bén va chiéu day vat liéu nén:

130 (KN/m) x 600/450 x (1.5/1.4)" = 199 (kN/m)

Vi du 8: Chiéu rong mép usn nho nhit khi sir dung ¢o1 ¢6 rinh
V =8 mm.

Pap s6: khoang 5.5 mm.
*Chuy:
Trong qud trinh udn cin phai dam bdo mép uén clia san phdm
khong nam thap hon vai ¢6i néu khong qua trinh udn s& khong chinh

xdc. Thao tac nhu thé nay khong nhing khong dam bao chat luong
uén ma con nguy hiém.

Chiéu réng mép uén nhé nhit 14 kich thude mép udn gidi han dé
khong xay ra hién tuong trén. Kich thudc nay xdp xi mat nghiéng cua
c6i thé hién trong cong thie dudi day:

b= %v (trudmg hop gée do c6i 90%)
Vi du 9: Chiéu rong mép udn nhd nhéat khi su dung ¢dt ¢d rinh
V=25 mm. _
Pip s6: Khoang 18 mm |
Vi di 10+ Bn kinh u6n trong (ir) khi st dung c6i 6 rfinh V = 10 mm.
bép s6: Khoang R1.6
¥ Chit y:
ir trong uén day la: ir = V/6
Vidu [1: Béan kinh uén trong (ir) khi st dung ¢6i ¢6 rdnh V = 18 mm.
bap s6: Khoang R3
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IV. CHIEU DAI KHAI TRIEN

Khi tién hanh udn thi cin thigt biét kich thude khai trién ciia sin
pham uon.

Nhu da trinh bay trong phan 1.3, khi tién hanh uén thi phan mit
trong s& phit sinh bi€n dang nén va phidn mat ngoai phat sinh bién
dang kéo. Con phén trung tam cla chiéu day (I6p trung gian) khong
t0n tai ¢4 bién dang nén lan bién dang kéo. C6 nghia la phdn 16p trung
gian khong thay doi chiéu dai sau khi uén nén s& duge sit dung trong
tinh todn kich thude khai trién.

Buong nhien day la tinh todn trén 1y thuyét nén chi 1a mot gid tri
gén ding, d¢ duoc chinh xdc cén tién hinh uén thir. Vi tri cua 16p
trung gian thay déi tuy thuoe vao ban kinh trong (ir).

4.1. Trudng hop ir = 5t

Neéu ir ma 16n hon hodc bang chiéu day thi ngay ca & vi tri uén,
chiéu day ciing khong thay d6i. C6 nghia la 16p trung gian s& nam &
duong tam ctia chiéu day (1/2).

Lop trung gian

Hinh 1.14. Lop trung gian ndm ¢ tdm chiéu day
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Phén 1. Kién thit co ban vé gia céng trén mdy uon

Bén kinh 16p trung gian cia phan cong: (ir + t/2)

3]

Chiéu dai phan cong cua ldp trung gian: 27n(ir + %) 260°

Chiéu dai khai trién trong hinh trén bao g6m ca phdn dudng
thiing (khong bi udn) sé& la:
9]

L= a+2n(ir+ -}~ +b
27360

4.2. Truong hop ir < 5t

Khi gid tri ir nho so vé6i chiéu day (ir < 5t) thi khi tdm kim loai bi
kéo, chiéu day s& gidm (t thanh t’) v 16p trung gian s€ di chuyén vao
trong.

Hinh 1.15. Lop trung gian di chuyén vao trong

M&i quan hé giita ban kinh trong ir va chiéu day t’ duoc thé hién
trong bang sau:
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GIAO TRINH CONG NGHE UON NC

irit t/t

<05 ~04

05+15 0.6
1.5+3.0 0.66
3.0+50 0.8

L >5 1.0

Chi€u dai khai trién cling tinh giong nhu trudng hop ir > 5t:

8]

L=a+2n(ir + =) 4 b
27360

4.3. Cach tinh kich thuge khai trién theo mat ngoai

Vigc tinh todn kich thudc khai trién theo 16p trung gian biing
phuong phdp dua ra & phdn trén trong trudng hop ¢6 nhidu vi tri udn sé
phitc tap. Vi vay ta sir dung phuong phép tinh kich thu6c khai trién
theo mat ngoai. Phuong phdp nay truée hét 1a tinh tdng toan bs kich
thude ngodi cha san phdm sau d6 trir di gi4 trj bt uén cia tat ca nhimg
ché uén.

Trong cdc hinh vé dudi day. kich thude khai trién theo mat ngoai
la cdc kich thude: L1, L2, L3, L4 va LS.
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Phdn I, Kién thut co ban vé gia cong trén mdy uén

@ &) Lt ) it L5

L
L2
?

N N "/

(L2 | &} | L3

@ ®
DSR4
L | 2

Hinh 1.16, Cdc kich thudéc trién khai theo mdt ngoai

Chiéu dai khai trién trong mdi dang uén & trén vdi gia tri bu Cl1
cho uén 90", gia tri bl C2 cho udn géc tl, gid tri bu C3 cho udn géc
nhon duge tinh nhu sau:

@®L1+L2-Cl

@L1+L2+L3-2C1

@LI+L2+L3+L4+L5-4Cl

@LI+12+L3-C1-C2

®@LI+L2-C3

Hién nay c6 nhing mdy udn ¢6é gin bo diéu khién s6 NC tu tinh
todn ra gia tri bu. Tuy nhién tuy ting nha san xudt gan cac diéu kién

khidc nhau vé cdch tinh cho NC cua ho va duong nhién day dugce coi la
bi mat cong nghé (Know How) khong phé bién ra ngoai.

27
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V. GIA TRI BU

3.1. Pinh nghia

Ngudi ta goi chénh léch giita kich thuée ngoai H sau khi udn
(kich thudc mép udn) va kich thudc cit chan L trong khi uén 1a gid tri
kéo mot beén, gdp doi gid trj kéo mot bén ndy duge got la gia tri bn
(hay ciing ¢6 thé goi la gid tri kéo hai ben).

- | Ef

Hinh 1.17. Gid tri kéo mot bén

H - L: Gid tr] kéo moét bén

Gid tri kéo mot bén x 2 = Gi4 trj kéo hai ben.

5.2. Céc yéu to quyét dinh gia trj bl
Cdc y€u t6 anh hudng dén gis tri bir:

Chi€u day, loai vat liéu, chiéu rong V cla c6i, géc udn, phuong
phdp udn (loai uén khong khi hay uén kiéu déng xu), ban kinh uén
trong (ir), bdn kinh cla chay, hudng uén so véi thg vat lieu, 1o hang
san Xudt...
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Phan 1. Kién thirc co ban vé gia cong trén may uén

Theo d6 khi doi hoi dé chinh xdc cao trong tinh todn thi can ti€n
hanh uén thir bing cich sit dung mau vat liéu & cing mot 16 dé tim ra
gi4 tn ba cho loai vat liéu dé.

5.3. Cach tim gia tri bu biang cach uén thir

5.3.1. Cdachl
1. Tinh gid tri D — chi¢u dai khai trién.

2. Tién hanh u6n 90" mot cach that chinh xdc véi kich thude cit
chan (kich thudc L) tuy ¥. Trong truong hop nay khéng cin thiét phai
biét chinh xac kich thudc ci chin.

3. Tinh kich thuéc mép HJ va H2 sau khi udn.
4.(HI + H2) - D = Gid tr1 kéo hai bén.

5. Gia tri kéo hai bén/2 = Gid tri kéo mdt bén.

_|\

)

H2

Hinh 1.18. Cdch tim gia tri bit bdng cdch uén thu
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Vi phuong phdp trén néu ta ti€n hanh udn véi kich thude cit chin
L = D/2 ma dugc két qua H1 = H2 thi kich thude L d6 12 chinh x4c.

Néu truong hgp H1 = H2 thi cdn kiém tra xem ¢6 phai 12 do dung
sai kich thudc ci chan hay vat ligu sir dung khéng déng nhat vé thanh
phéan kim loai.

5.3.2. Cach 2

Néu kich thude cit chan ma chinh xdc thi chénh léch gira kich
thudc ngoai sau khi uén (chiéu rong mép uén) va kich thudce cit chan
khi udn la gid tri kéo mot bén nhu duge trinh bay trong phén 5.1, géap
doi gid tri kéo mot ben ta duoc gid tri b,
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GIAO TRINH CONG NGHE UON NC

Vi. KHUON UON

Cic san phadm trén mdy udn rit da dang, iy thudc vio chiic ning
su dung ma ¢ thé fa vat 16n, vat nho, tam day, tAm mong, hinh dang
don gian, hinh dang phtc tap, toai vat liéu khic nhau... Loai may uén
niy la loai mdy van nang nén ¢6 thé gia cong dugc tat ca cdc kidu san
pham dugc liét ké & trén.

Ta c6 the chia theo hinh dang cdc sin phdm bing may uén nhir sau:

Udn v Utn
\/ \/ ~ bic thang |

v [ U U == OO
Usdn -~
gip khiic I Uen R \J
Udn moc — Udn tron Q O
Udn séng i Usn L

—~—~— ]
Udn Uén
khép kin [ tong hop A

Trong céc Ki€u uon thi 3 kiew: udn V. usn R va udn gap mép sir
dung khuon uén tieu chuan.

(tham khido Catalog STANDARD TOQOL)

Céc ki€u udn con lai duge goi 12 cée kiéu dac trung cua khuon
{khuon dac biér).

Khuoén uén bao gom:

- Chay (khuon trén/dao trén/khudn duc).



Phdn 1. Kién thut co bdn vé gia céng trén mdy ubn

- €61 (khuon dudi/dao dudi/khuon cal).
- Tam 46 (tdm d3 chay va tdm da cdi).

Chay

|

S

_ Tdm do coi

Hinh 1.19. Khuoén uoén

6.1. Chay

6.1.1. Vidu mdt cat ngang ctia cdc loai chay

a) Chay b) Chay b) Chay hinh
tién chudn cé ngdng kiém thdng

d} Chay
ctta trot
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GIAO TRINH CONG NGHE UBN NC

e} Chay gdc nhon f)Chav R ) Chay dung rong
dang cho tdm kim loai ddy HGn gdp mép

Hinh 1.20. Mdt cdt ngang cda cdc loai chay
Nhu duge the hi¢n trong hinh vé& mat cat & trén, cac chay khac
nhau ve géc do dinh, do cao, phan luon...

Vige sir dung loai chay nao 1A tuy thuoc vao hinh dang cua san
pham dinh uén (¢6 thé tham Khao bang két hop khuon trong catalog
Khudn).

6.1.2. Cdu tao cua chay

Goc di chay

Po cao
chay

Phin erp'n"”’fd Dinh chav




Phén I. Kién thic co ban vé gia cdng trén mady udn

Chiin dp e KXOEN

4-0.

\ \-M:h‘ chifte bae cva chdy
Beant kivht dindi chdv R

S deidu chay

Chiéw dai chay

Hinh 1.21. Cdu tao ctia chay

6.1.3. Chiéu dai chay

Tai phat

Chay ghép ohig o A = 0,45 2030 50,100 frad tredn).

. ) JO6) frei phredi, 26000 30
L = 8350um i phe

_ - Chicy ghep o cF o= PO 203058 O (1ot tredt ),
o= M . ..
Cas=F5mm JO0 ftai phii). 165 300
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Hinh 1.22. Chiéu day chay

Chay gom nhicu phan nhir hinh trén goi 2 chay ghép, né dugc sit
dung d¢€ gia cong cac san phdm dang hinh hop.

6.1.4. Cdch xem Catalog

S48 0.2R 08R 15R 3.0R Chiéu cao chiy: 67mm

1
i S0 higu: 16 '
1 1
SEINO AT : Mife chiv luc: 1WHKN'm E
L} I
1 (0¢ 43 chay: Y0° .
16 - ,/: :
: o | Chidu eav chay: 67n0n '
; : ! f '
LA ‘ - *,# | Baw kinh dinh chay R: 0.2,08, .. '
HRe 47+2 L w S ! :
1600k N/m T ! Chidu dai chay ¢& L hoac § !
%% 02R 0B8R 15R 30R R L R R :
.
147 P=- N v ] Tt
(NCI6  frgiaw : \, 56 higu: 147 (Loai tach ra tir loai 55 16}
]
S OnBE A 1 Mide chiu bue: 450KN
’ 1
HRe 4722 ! G6c 0% cliny: 90"
Wik kE N A ! : :
450kN/m WERIING 1 6 670 :
1

: Bdn kinh dinh chay R:0.2,08, ...
1 Chidu dai c6 kich ¢@ phan chia
£ *C6 kich thudc dang tai
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Phén 1. Kién thuc co bdn vé gia cbng trén mdy udn

6.1.5. Huong ldap

Léip mdir tricee Lap mdr s

i de

Tan kep

]

Phia it chdn Phia ngiedi sit dung

Hinh 1.23. Cdc huéng ldp cua chay

Khi lip ghép. thong thudng chay duge lap & mat trude cia tim do
(phia ngudsi sir dung). V6i mol s6 loat tdm d8, khi cin thi€t chay co the
lap 0 mit sau. Khi d6,ta thao tdm kep & phia trudce lap vé phia sau cta
tam 4o,

6.2. Coi

6.2.1. Vi du mdt cdt cdc loai coi
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Cord PV ding cho kim foud My

Caf 3 U

Cain 21 g _\/—

L.

Cof PV dhing che ki fowi dery L s
B S Khiecur dei char gedpr mp

Hinh 1.24. Mt cat cdc loai ¢oi

6.2.2. Cdu tao coi

(idle iy

Chidee saine i
Chridai vivng V

Chiéu cap
o

Ban kintd oot B (Ban Bl vai R)

Clidy rong cai

1 p1086 %SOOkN m
Chiuhe cin cof

Sorfen oot

Chidu din coi

Hinh 1.25. Cdu tao céi
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Phan I. Kién thire co ban vé gia céng trén mdy uén

6.2.3. Chiéu dai coi

‘/JLJUUIH/J

100

Ca L =835mm
CG S5 =34f5um

a0

Coi ghép = 10,13, 20,40, 50
100, 200. 400

Ditiing ucin
/ »
—_—

Hinh 1.26. Chiéu dai c6i

C&1 ghép giong nhu hinh vé trén duge st dung trong trudng hop
can thi€t chiéu dai ¢6i bing chiéu dai dudng uén.
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6.2.4. Cdch xem Catalog

Mide ehiu lue: BOURN m

! :

! 1

: )

f Goe di voiz 20 .

1+ Chiée rong: 8mm. 12mm .
2BNO B 7RG 5 |: Biin kinh coi 12: 0.5 {V=8) '
I

: :

! ]

' :

' L}

: a

0.8 (V=12)
A5 1A Chiéu cav cdi: 26mm
+ 4—1— / Ty cau ool
N 1 2| 4 ! i'.'r_hl_ ﬂr'i- Chiéw sap coiz 3.5mm, LSmm (thay doi
(80" 8x 1z —Abh) j tug tieo hsgag Lip)
SEA |0 0.8R Chitu dii col: Co L hode ¢ §
HRed1x2 |  S———0J" | e e mm oo

SB0KN./m

30310
(0 BX12 5rHEG
REHEA
HEc 472
TOOKN,"m

S& hidu: 30310

AMire ehiv lye: TOUKN 4

1

L}

'

1

L3

]

! A -
1 Chidw cao coi: Lbmin
1

r

I

I

I

i

1

1

6.2.5. Huong ldp

Lép micit e Léip mdir san
ot P
k. Lo
) ).
J- 4 « g "'}

i
b

.

Tdw div cdi togi 2V b

Hinh 1.27. Huéng lap cua c6i 2V
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Phén I. Kién thut co ban vé gia céng trén mdy uén

* Chii y: CO1 2V s€ duge lap dat giong nhur hinh trén theo hudng
l4p clia tdm dd coi. Viéce lip mat sau 12 nguy hiém cho ngudi st dung
boi theo cdch A6 V str dung s& & vé phia ngudi thao tic nén néu ¢oi bi
vd thi cdc manh v s& bin vé phia ngudi thao tac.

Team kep

- bé cdi

Téim dc cot IV diing cho

do cot I duin f1 d& eoi 1V diang cho
uon kin loat mong Tdm dd coi 1V ding cho

wdn kim loai div

Hinh 1.28. Ldp c6i 1V

Cé&i 1V duge lap nhu hinh trén. Khong quy dinh bit budce [a lap
mat truSc hay 1dp mat sau nhung thong thuomg dé ngudi st dung c6
thé xdc nhan dugce cdc thong s6 ta nén huéng mat ghi thong so ¢bi vé
phia ngudi s dung. Véi céi 1V ding cho kim loai day, sir dung tam
dd c6i nhu hinh rén can chd ¥y dén chiéu ldp cha tdm d& cdi (hudng
lap tAm kep).
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6.3. Tam do

6.3.1. Tam dg coi

fhaetie trivor dhig o cor 1 ehip

T ded eot dhing che e 20

Feitn ¥ oo dhiing cho cdi IV whep

Feitnt de¥ o ¥ dlivng ches e ki bowi dey

Hinh 1.29. Cdc loai tdm dé coi
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Phan I. Kién thirc co bdn vé gia cOng trén may udn

6.3.2. Tdm dd chay

Tanr di

Hinh 1.30. Tam dd chay

6.4. Cich chon khuon uon

Trong lua chon khuon uén can c6 su tinh toan tdng hop. Nghia la
can tuin theo moét trinh tu tinh todn dé tranh lua chon sai.

¢ Trinh tu chon khuon
6.4.1. Chon coi

«) Chon chiéu rong V

+ Chiéu rong V tiéu chuan.

Chiéu rong V tiéu chuian dugc quyét dinh bang phuong phédp uén
va chiéu day tAm kim loai.

* Trudng hgp udn day

{

t 05-26 | 3.0-8 9—-10 >12

\Y% 6t 8t 10t 12t

+ Chiéu réng mép udn nhd nhat cho phép
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Xdc dinh xem chiéu rong mép udn nhod nhat (b) trong bang dp luc
¢6 thod min khong. Tuy tiing trudng hop ma ta phai chon chi€u rong
V nho hon chiéu rong V tiéu chudn nhung cdn chi y la khi chiéu rong
V nho thi dp luc sé& i6n.

V2

b=—V
2

+ Bdn kinh u6n trong (ir)

Trudng hop trén ban v& san phdm ¢6 quy dinh ir thi cdn phéi
chon chiéu réng V sao cho thoa man ir d6. Tuy timg trudng hgp ma ta
phai chon chiéu rong V 16n hon hodc nho hon chiéu rong V tiéu

chuan.

, \'
Ir =—

6

b) Khdo sdt lai chidu rong V then {itc uon

Néu dd quyét dinh chiéu rong V ta c6 thé tinh toan duoc luc can
thi€t cho u6n. Tién hanh kiém tra cdc niuc sau d6i véi Tue dé.

+ Tai trong cho phép clia mdy c6 dugc thoa méan khong.

Néu luc udn vuot qu4 tai trong cho phép cua mdy thi s& khéng
the tién hanh gia cong dugc. Do dd, truong hop vugt qué tai trong cho
phép cua may thi cdn chon chiéu rong V 16n hon hay stt dung mdy ¢6
tai trong 16n hon. ~

+ Kha nang chiu lyc ctia khuén c6 thoa min hay khong.

Neéu luc uén vuot qua kha nang chiu lyc cha khuon thi khuon s
bi v3. Diéu nay bao gém ci kha nang chiu lyc cia chay. Vi vay khi lua
chon can xdc dinh chinh xdc kha nang chiu luc cua khuon.
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Phén |. Kién thitc co ban vé gia céng trén mdy uén

6.4.2. Chon chay
a) Chon kiéu mat cdt

Kiéu mat cat cta chay
duoc quyét dinh boi hinh
dang san pham. C6 nghia la
phai chon loai nao khong
lam anh huong dén san
pham sau khi uon. Diéu nay
cé lién quan dén trinh tu uén
nén khi lua chon chay can
phai tham khao trinh tu uén.

Ta c6 cac cong cu sau
dé kiém tra vé su anh hudng
nay:

SimAaDA

- Biéu do6 gi6i han
return bend (muc va cham
khi uén)

- Mau mat cit khuon

- Ban vé khuon hién tai )
Hinh 1.31. Mdu mat cadt
- Chuong trinh tu dong

b) Chon ban kinh dinh chay

Ban kinh u6n trong ir clia san phdm néi chung dugc quyét dinh
boi chiéu rong V (ir = V/6), tuy nhién ban kinh dinh chay R cling ¢6
anh hudng t4i ir.

Gid tri ir = V/6 s€ 16n hon khi ban kinh dinh chay R 16n va nho
khi ban kinh dinh chay R nho.
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¢} Chon gée do chay

Trudng hop udn 90" ma chiéu dy nhd hon 2 mm thi gée do chay
la 90" 1a duoc. tuy nhién néu chiéu day la (2 + 3.2) mm thi ta sir dung
goc do chay 1a 88",

Thong thudng gdc do cdi thudng 1a gidng géc do chay.

6.4.3. Lua chon chiéu dai khuon

Chiéu dai khuon duge quyét dinh béi chidu dai dudng uén va
hinh dang san pham.

Néu udn san phdm vdi cdc dudng usn khong bi khéng ché 2 diu
thi thuong chon chiéu dai khuon 16n hon chidu da duong udn 16n nhat,
6 the két hop cad c& Sva ca L.

Trudng hop uén céc san phdm véi cdc dudmg udn bi khéng ché 2
dau nhu udn hinh hop thi phai si dung chay ghép hoac cdi ghép két
hop véi chiéu dai uon.

Trong udn hop vé ¢o ban khudn duge chon thich hgp véi chiéu
dai dudng udn 16n nhat va tién hanh uén bat ddu tir dudng uén co kich
thudc ngén.

Hon nita wy ting trudng hop ma trong qua trinh gia cong ¢6 thé
thay déi chiéu dai khuon phi hop v&i dudng uon.

6.4.4. Chon chiéu cao khuon

Lara chon chicu cao khuon phai phit hgp véi mdy sit dung. Chiéu
cao khuon ¢ day bao gdm ca chiéu cao ctia tdm d5.

Chiéu cao khuon néu cao qua c6 thé sé khong lap duge vao may
hay cho dit ¢6 lap duge vio mdy thi khoang cdch chay va c6i lai nho

qua ¢6 thé lam cho khéng rit duoc san phdm da uén ra dugc, gay khé
khin cho qua trinh gia cong san phim.

Néu chiéu cao cdi thip qui thi khodng chay-ctia may 1a khong
du, cé th¢ khong tién hanh gia cong dugc.
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Phan 1. Kién thdc co bdn vé gia cong trén mdy uén

Dé khong x4y ra cic trudng hop nay cin tham khao trude catalog
vé chiéu cao md clla mdy (open hight) va khoang chay (hanh trinh
may).

1r B

Hinh 1.32. Chiéu cao mdé mdy va khodng chay

@ Chiéu cao md (open hight): La khoang cdch ciia hai bé d§ khi
phidn ban bén dudi (bén trén) ha xudng (nang lén).

@ Khoang chay: La khoang cdch ¢6 kha nang di chuyén 16n nhat
cua ban mdy.
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@ Chiéu cao tdm dd chiy: Chiéu cao tiéu chuan Ia 120 mm.
@ Chicu cao chay.

® Khoing cich chay viesi: © -0 - @ - ®,

® Chicu cao tdm d ¢61 + Chiéu cuo coi (V/2).

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

@ > ® Co the gia cong.

VII. THIET LAP TRINH TU UGN

De 6 thé thao tac usn duge trude hét cin phai quyét dinh trinh

tw uGn. N¢u trinh tr udn khong hop 1y ma vat tao ra ¢o thé s& khong
trd thanh san pham duogc hoic lam cho thao tic uon khé khan hay lam
tang s6 khuon st dung. Viée guyét dinh trinh tu uén tuy thude vio loai
khuon sin co (dac bict 1a loai cit chan). cdc diém chi § vé dg chinh
xac (Kich thude quan treng). nang sudt thao tic...

Vite quyét dinh nhanh trinh ty uén dii sao cling c¢dn phu thuoc

vao kinh nghiém trong cong viéc: “thuc hanh hon Ia 1y thuyét”.

7.1. Cac muc can xem xét trong trinh tu uén

Hinh dang uén (Z. hinh mi, gap khic...).

Toan bo quy trinh, tir bude ddu tién dén budc cusi cung.
Ly cac kich thude quan trong lam chuén.

Can nhac hicu sudt trong trinh tu xoay vat liéu.

Xdc nhin cdc gée do uon va vi trf cham (kha nang cham nghiéng

la c6 hay khéng).
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Phén 1. Kién thut co ban vé gia céng trén mdy uon

Viéc quyét dinh trinh tu udn 12 mot quy trinh xit 1y tong hop két
hop cdc muc trén.
7.2. Sir dung ciac cong cu

Viéc quyét dinh trinh tu udn chi bang suy nghi thudng két qua
dat duge thip va cling anh hudng vé mit nang sudt nén cén su dung
cdc cong cu mot cach thanh thue. Vi trinh ty uén khong phai triru
tuong ma rdt cu thé nén ngudi ndo ma st dung tot ¢ic cong cu thi ¢6
thé quyét dinh t6t trinh t udn.

Biéu d6 gidi han return bend.
MAau mat cit khuon.

Béan v& khuon.

Ban vé lap rap khuon.

Chirong trinh tr déng.
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Hinh 1.33. Cdc goc do uon va vi tri cham
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Phan 1. Kién thur co ban vé gia céng trén mdy udn

1
2 4
3
Cach Kich Trinh ty quay vat liéu
| o
-" GM, L?t mat Lat mat| Xoay
nguyén | va xoay
(a) 4 0 2 1 0
Higu sudt cao nhung
(b) D 2 0 1 0 khé duy tri dugc kich
thudce chinh xac
{c) 5 1 0 1 1
@ | 3 0 : 2 g |Pnuong phip thong tudng
| khi chiéu dai udn ngan
(e) 5 0 0 3 0
{g) 3 0 1. 0 2
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Trindi v guay vér licn Léit mar va
xoay

Hinh 1.34. Trinh tu quay vt liéu
* Vi du vé cham nghiéng

aj b)

|
<

Hinh 1.35. Cham nghiéng

V1 kho dat duge do chinh xac vé kich thude nén tranh trudng hop
cham nghiéng nhu hinh trén. Con trong trudng hop khong thé tranh
dugc thi nén dua vé trudong hop hinh 1.35b.
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Phén I. Kién thuc co bdn vé gia céng trén mdy udn

* Vi du vé udn so bd

=
&)

2

Udan s bo

Hinh 1.36. Udn so bo

Néu phin quay xuéng trong khi uén ma qud dai thi né s& cham
vilo tim d& cdi hay ban mdy nhu hinh trén.

Trong truong hop nay ta sit dung udn so bd nhung cén chi y
khong dé duomng udn so bo bi léch di khi thie hién 1an udn chinh xdc.
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Phan 1. Kién thic co ban vé gia céng trén mdy uon

Biéu do gi¢i han return bend

Khuén s6 200.201
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Bi€u d6 gidi han return bend

Khuon sé 108,109
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Biéu do giéi han return bend
Khuén s6 45.46
Khuon s6 50.51

M " M N
T T T

t f '
10 20 30 40 50 60 70 80 S0 100 110 120

59



GIAO TRINH CONG NGHE UON NC

Bi€u dé gi6i han return bend

Khudn s6 116
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110 1
100+
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Biéu dé gi6i han return bend
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Khuén s& 155.156
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Biéu do gi6i han return bend

Khudn s¢ 452.462
Khuon s6 150.151
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Phan |. Kién thic co ban vé gia céng trén mdy uon

CAC QUY PINH VE AN TOAN

1. Khong duce thay déi ciu tac may

N¢u thay d6i cflu tao mdy nhu mach diéu khicn thi &€ 1am cho bd
nhé hay cdc bd phan khidc hoat dong khong chinh xac.

2. Cac chia khod ¢éng tac trén bang diéun khién phai duge quan 1y
bai ngudt ¢ trach nhiém.

3. Chi ¢6 nhimg ngudi dd qua dao tao vé sir dung mdy mdi duge
thao tac may.

4. May phai duoc dat ¢ noi trdnh énh sdng chiéu truc tiép va phia
sau mdy phai cach tudng it nhat 45 cm. NEu déng cdc cia thong gié
mit sau may € 1am cho cdc thiét bi dién bén trong ndéng 1én dan dén
may hoat dong khéng chinh xic.
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5. Trude khi van hanh cdn xem xét xung quanh mdy cd ngudi nao
khic hay ¢6 cdc vat cin trd khong, dac biet I3 phia dang sau mdy. Hon
nita trén cdi va ban mdy khong duge dé bét o dung cu hay dé vat nao.

6. Khong duoc cho tay vao giita chay va céi.

7. Ngudi tien hanh thay khuon hay diéu chinh may phai da duoc
tham gia khod hoc “Céac diém an toan trong van hanh may uén”.

Trong khi ti€n hanh thay khuon hay diéu chinh mdy ma cén thiét
phéi cho tay vao pham vi chuyén dong cua cir chan hay khuon phai
chuyén cong tic “Chon hanh tiinh - MODE” vé vi tri OFF va phdi c6
nguoi ¢6 trach nhiém ding theo ddi.

8. Khi tién hanh thay
khuén (c6i va chay) phai tuan
thu cac diém sau:

a) Khi tién hanh lip hay
thdo coi phai chuyén cong tic
“Chon hanh trinh - MODE” vé
vi tri OFF. vira tién hanh thao
tac vira dam bio cong tic ludn &
vi tri OFF.

b) Khi tién hanh Ip hay
thdo chay cdn dua ban dudi mdy
Ién vi i quy dinh, sau d6
chuyén cong tic “Chon hanh
trinh - MODE” vé vi tri OFF,
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Phén I. Kién thut co bdn vé gia céng trén may udn

vira tién hanh thao tdc vira ddm bao céng tic fudn & vi trf OFF. Khi thdo
lip chay khong duogc dua tay vao khoang gitta chay va coi.

¢) Chi dugc tac
dung luc khi chay, cdi
v tdm d& c6i da duge
lap mot cach chic chan.
d) Khi ¢é nhiéu
ngudi cung tién hanh

thdo hay lap khuon phai
trao doi thong tin véi
nhau.

9. Khi ¢6 nhiéu
ngudi clng thao tdc udn
can cling nhau xac nhan

an toan via chi nén cd
mét ngudi nhan ban dap.

10. Khi diéu chinh c@ chan cin chuyén cong tac “Chon hanh
trinh - MODE” vé vi trf OFF vira ti€n hanh thao tdc vira dam bao cong
tic luon & vi tri OFF, bat budc phai thao tdc tir dang sau mdy.
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I'l. Phai lya chon td¢ d udn phit hop véi kich thude tam vat liéu
uon. néu khong vat licu c6 thé s& bi udn mét céch bat nga.

I2. Khi ti€n hanh uén nhimg vat nhé hay tién hinh uén vt liéu
¢6 chieu dai ngan thi phdi dit khodng chay cuia ban mdy nhd hon
8 mm dong thoi phii chii y cdch cim vat liéu.
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Phan 1. Kién thit co ban vé gia cdng trén mdy udn

Cdch cam vdr lidu:

%ﬂc

13. Khi cit chan dang chuyén dong vé phia truée ma tién hanh
gilt hay ddy tdm vat ligu thi rit nguy hiém. Cin dé cit chan ding han
tal v1 tri x4c dinh r6i méi ti€n hanh cdc thao tac udn.

14. Trén chay va c6i ¢6 ghi mic chiu luc nén phai tién hanh tic
dung luc nho hon muic gi6i han ny. N&u qué thi chay va ¢oi ¢6 (he bi
v& va 1am ban cic manh v ra ngoai rit nguy hiém.

Hon nita khi str dung ¢6i 2V ¢dn xdc nhin mic chiu luc cho st
dung phin V sau.
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I5. Khi ti€n hanh udn vat liéu ¢6 kich thude 1én cin chi y
cdch cam va vi tri dat dé tranh khi vat liéu bi bat ngugc 1én.
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Phén . Kién thiit co bdn vé gia céng trén mdy udn

16. Trong uln goc
nhon hay uén hinh chit U,
khuon s€ an sau vao trong
vat liéu nén khi ban may
di xudng, khuon c¢o thé bi
roi. Vay cin phai kiém tra
xem ¢O01 va chay da ducc
lap chit chua thi mdi tién
hanh thao tic.

17. Khi ti¢n hanh

uén lai (uén hai lin) thi

can phdi dé cho dinh chay
khop vér dudng uon cha vat liéu. Nén khong khi tdc dung luc s€ ¢6
tiéng dong la phdt ra, truong hop xau ¢6 thé lam vd khuon.

D chidy

//

Dau chay

Bhscing non

18. Truong hop phét sinh su c¢6 bat ngd trong qua trinh thao tic
cdn &n nut “Ding khan cdp” sau dé chuyén cong tic *“ Chon hanh trinh

69



GIAO TRINH CONG NGHE UGN NC

- MODE” v€ OFF vit vira tién hanh thao tdc vira dam bao cong tic luon
0 vi trf OFF. Trong trudng hop vt udn roi vio trong may thi bat budc
phai 14y tir phia dang sau.

Hon nira can nhanh chéng thong bdo cho ngudi ¢é trach nhiém
biét.

Nite Kirin eddp !
O [{J

7
L

X

i
i
£

! 4
19. Khi ngudn dién may
bi tat dot ngdt vi du nhur truong
hop mat dién thi ¢6 khi bin L

dudi s¢ chuyén dong xudng
dudi dén tan vi tri dudi cing.
Khi d6 can chd y sao cho vat
li¢u khong bi roi xudng.

20. Khi tam ngimg thao
taic hoac khi di xa ra khdi
mdy can chuyén céng tic
"Chon hanh trinh - MODE”
vé vi tri OFF.

21. Trudc khi m& clra hop diéu khién cdn tit dién ngudn. Vi c6
kha nang ro dién khi cham vao céc bo phan bén trong cua hop diéu
khién sé rat nguy hiém.

70



Phan . Kién thiuc co ban vé gia cong trén mdy uén

22. Phai tién hanh ki¢m tra. bao dudng thudng xuyeén.

23. Trude khi (ién hanh bao dudng hay vé sinh mdy thi cdn ngat
dién ngudn cua toan bo xudng va phai xd dp sudt khi hay dau ¢on lai
trong mdy sau dé mai duge tién hanh.

24. Khi di chuyén may ¢dn phai tham khao ¥ ki€n clia nha san
Xuat vi néu cach thitc di chuyén ma sai thi c¢6 thé lam hong may.

* Cdce biéu bdo gdn trén may

Cén tuan thi ding cic quy dinh ghi trén cdc bién bdao gin trén
mdy. Cén thudng xuvén lau sach dé ¢6 thé doc duge va khong duge gd
cdc bién bao nay ra.
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Nguy hiém: La dau hiéu bdo tinh trang nguy
hi¢ém tiém an, néu khong tranh thi chic chin sé
gap cdc tal nan chét ngudi hay bi thuong ning.

Cdnh bdo: La ddu hiéu bdo tinh trang nguy
hi€m tiém 4n. néu khong tranh thi ¢6 kha nang s&
2ap cdc tai nan chét nguoi hay bi thuong niing.

Chit y: La ddu hiéu bdo tinh trang nguy
hi¢m tiém dn, néu khong tranh thi ¢6 kha nang s@
gap cdc tal nan nhe.



Phan Il. Thuc hanh uén NC

Phan 1l
THUC HANH UON NC

A. VAN HANH MAY UON RG-50
B/l 7: CAC BO PHAN CHiNH CUA MAY UON RG-50

I. HINH ANH MAY UON RG-50
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Hinh 2.1. Cdu tao mdy uén RG-50

1. Tudién

2. Hop diéu khién NC9-EVII
3. Hop cong tac chdn

4. Ban dap

5. Bé do coi

6. Coi

7.Gia ga chay

8. Chay

9. Khod ban may

10. Tay quay gidi han duoi



Phan . Thue hanh uén NC

Ii. HE THONG TRUC PIEU KHIEN

2.1. Hé thong 7 truc diéu khién (NC9EV 1)

!
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Hinh 2.2. Hé théng 7 truc diéu khién (NC9 — EVI)

2.2. Hé théng 3 truc diéu khién (NC9-EVII)

V&i may uén RG-50 sir dung hé thong 3 truc diéu khién (NC9-

EVID): truc D, truc L va truc L,.
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Hinh 2.3. Hé thong 3 truc diéu khién (NC9-EVII)

Truc D
LI ~omis

S

]

— VT AN D=0(gbc tryc D), vi tri gi6i han
\ mém theo huéng (-)
A4 Khoang di chuyén

® \Y/

;7;7;;;;;;;;/ +0TLS

Hinh 2.4. Truc diéu khién D
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Phén iI. Thut hanh uén NC

Truc L (L, L,)

g

Vitri gdc truc L

(L: khodng 100 mm)

| l Origin dog

LY
P b

Y —

L Y . 2
I.=0 Khodng di chuyén

Vi i gici han mém
theo hitong (-)

Vi tri gioi han mém
theo hieong (+)

@ ®

® Gia tri duge chi ra bdi tham s6

Hinh 25. Truc diéu khién L (L, L)
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BA/ 2: KHOI BONG MAY UON RG-50

Thao tdac khoi dong mdy nhu sau:

1. Bong nguon dién cho médy uén va may nén khi
2. Bat may nén khi

3. Bat cong tac dién Power trén may uén

An mit: Origin/Start

Hinh 2.6. Bdt cong tac dién Power
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Phén ll. Thuc hanh uén NC

4. Bat dong co thuy luc

Hinh 2.7. Bdt dong co thuy luc

5. Quay vo lang ngugc chiéu kim déng hé D = 15 --20 mm

Hinh 2.8. Quay vo lang nguoc chiéu kim dong ho
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6. Xoay chia khod di¢u khién MODE vé vi tri TREADAL

Hinh 2.9. Xoay chia khod diéu khién MODE
vé vi tri TREADAL

7. An ban dap cho t6i khi ban may 1én t6i vi tri trén cling

Hinh 2.10. An ban dap cho t6i khi ban mdy
lén toi vi tri trén cung

8. Quay vo lang cung chiéu kim déng ho

Git ban dap



Phan Il. Thuc hanh uén NC

Quay nhe khi c6i gan cham

Diéu chinh ap luc goc (khoang 5.4 tan)

*Chut y:

Khong dugc quay vo lang nguge chiéu kim dong hé trong khi

ban may dang di lén

Neéu dp luc vuot qua ap luc goc (5,4 tan) thi nha ban dap, tat dong
cd thuy luc, tit cong tic dién, sau khoang 10 giay khoi dong lai

Hinh 2.11. Quay vé lang cang chiéu kim dong ho
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9. Nha ban dap va quay vo lang nguoc chiéu kim déng hé cho t6i

khi D =15+ 20 mm.

82

Hinh 2.12. Quay vo lang nguoc chiéu kim dong ho

Thao tdc tat may:

1. Tat dong co thiy luc.

2. Xoay chia khoa diéu khién MODE vé vi tri OFF.
3. Tat cong téc dién Power trén mdy udhn.

4. Tat mdy nén khi.



Phén Il. Thuc hanh uén NC

B/il 3- THAO LAP KHUON UGN

l. CHUAN BI

1. Kiém tra diéu kién 1am viéc cta cdc bd phan may

2. Kiém tra mitc dau thuy luc tai cdc mat tham dau.

Hinh 2.13. Kiém tra mirc dau thuy luc
o cdc mat tham dau
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I1. LAP KHUON (COI 2V)

Gia ga

Coi ., _—Tdm kep
Tdam do

Bé coi

Hinh 2.14. Chon chay va cdi phit hop véi cong viéc uon

I. Chon chay va ¢6i phit hop vé6i cong viec uon
2. Noi long bu-long gilt tam kep trudce

* Chu y: Céc tém kep phia sau 1a mat chudn lap c6i, vi vay khong
thdo long cdc bu-long giit.

3. Can cit vao chiéu dai uén, dat cic tim do c6i can thiét trén ban
may, voi khoang cach khodng 5 mm giita cdc tam.

4. Si€t chat cdc bu-long tdim kep mot cich c4n than

Hinh 2.15. Siét chat cdc bu-long tdm kep
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Phén ll. Thuc hanh uén NC

5. Van bu-16ng vao c¢6i, dat c6i 1én trén cac tdm da, diéu chinh,
siét bu-long tam thoi.

Hinh 2.16. Vidn bu-long vao coi

6. N6i tay khod chay (quay nguoc chiéu kim déng ho), day chi
doc theo ranh ctia tdim kep, diéu chinh ding vi tri va khoa tam thoi.

* Chii y: Khong dé tay gifta khe hd cia chay va coi.

Hinh 2.17. Pdy chay doc Hinh 2.18. Diéu chinh va
theo ranh cua tam kep khod tam thoi gitia chay va coi
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7. Dong dp t6 mat, dua dién vao mdy udn va mdy nén khi

8. Pua cong tic MODE vé vi tri RG TREADAL

9. Dua cong tic dién vé vi tri ON

10. An niit: ORIGIN START

11. An nit: HY DRAULIC MOTOR ON dé bat dong co thiy luc;

Quay vo lang nguogc chi¢u kim dong hé cho t6i khi gid tri D trén man
hinh dat 20 + 30 mm

* Chit y: Dong co thiy luc sé khong 1am viéc néu ban dap dang &
trang thdi bi &n xudng.

Hinh 2.19. Xoay vo lang nguoc chiéu kim dong ho
dé diéu chinh may

12. An ban dap va gitt, dua ban may di lén cho dén khi ban mdy
dimg, khod ban dap; Quay vo lang cling chiéu kim déng hé dua ban
may di lén. Khi dinh chay céch mat c6i khoang 2 + 3 mm thi dimg lai,
diéu chinh lai rdnh V cua ¢6i cho thing hang véi dinh chay

86



Phén Il. Thuc hanh uén NC

Hinh 2.20. Xoay vo lang cang chiéu kim dong ho

dé diéu chinh may

13. Tiép tuc gitt ban dap va quay vo lang cung chiéu kim dong ho
mot cach tir tir cho dén khi vai chay ti€p xic véi mat tdm da, ti€p tuc
quay va quan sdt trén man hinh cho t6i khi gia tri ap luc dat khoang
2 tan thi ding lai. Diéu khién ban dap, dua ban mdy di xuoéng khoang
10 + 15 mm réi lai dua lén tir 2 + 3 1an. Khoa ban dap. Siét chat bu-l6ng
gilf cOi, van lai tay khod chay mot cach can than

* Chl;‘ \l‘ Khént‘ dU’U’C cung Cﬁ,p E’lp lUC vuot (.]l.lé c,ip lu‘C ChO phép
- =] - £ g :
khl IElp Ch:iy \’El Cél

Hinh 2.21. Siét chat bu-long gii céi va
van lai tay khoa chay
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14. Ti€p tuc quay vo lang ciing chiéu kim déng hé mot cach tir tir
dong thoi quan sét chi s¢ dp luc trén man hinh dén khi dat xdp xi ap
luc goc (5.4 tan), den “ORIGIN” bat sdng, goc truc D (diém ti€p xtc
gitia dinh chay va ddy c6i) tr vé gid tri 0.

Hinh 2.22. Quan st chi s6 dp luc trén man hinh

* Chit y:

- N€u dp luc vuot qua dp luc goc thi ha ban may xuong, tat dong
co dau, tat cong tac di¢n va khéi dong lai

- Vi céc chay ¢6 chiéu dai ngan, can kiém tra dp luc uén cho
phép doi chiéu véi ap luc goe néu nhd hon ap luc goc thi dat lai ap luc
goc theo dp luc udn cho phép cua chay. Ap luc lap chay, coi biang
khodang 0,5 + 0.6 l4n dp luc cho phép ciia chay. Khi diéu chinh du ap
lyc lap khuon udn thi bam phim “SET” trén man hinh

15. Nha tay khod, ha ban may

16. Quay vo lang ngugc chiéu kim déng hé sao cho gid tri
D=15+20mm
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Phén . Thut hanh uén NC

. THAO KHUON

1. Kéo tay quay giéi han dudi 1én (hoic &n phim RAM DOWN),
dua ban mdy veé vi tri dudi cling.

2. Tat dong co thity fuc, tat cong tac dién
3. Mo tay khod chay, riit chay ra khoi rinh cta tam kep chay
* Chii y: Khong dé tay qua khe giita chay vi ¢6i.

4. Ndi long bu-1ong giir c6i, 18y ¢6i ra khoi tAm dd c6i. Chi phai
thay tdm d@ cdi khi st dung c6i khéc chling loai.
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BA/ 4: THAO TAC UON THU CONG

I. THAO TAC UON

Sau khi da lap khuon uon hodc thuc hién xong cong viée khdi
dong mdy. Tién hanh uén san pham nhu sau:

1. Quay vo lang nguogc chiéu kim dong ho, an phim F5 (MANUAL).

2. An ban dap va gitr, dua ban may di lén cho dén khi dimg; Quay
vo lang cung chiéu kim dong ho, khi mat c6i cich dinh chay khoang

10 mm an phim F3 d¢ thay déi t6¢c do uon “SPEED C.” trén man hién
thi AXIS POSITION.

Hinh 2.23. Man hinh hién thi

3. Tiép tuc gilt ban dap, quay tay quay theo chiéu kim déng ho
dua ban mdy di lén cho t6i khi mat ¢oi cach dinh chay mot khoang
nho hon chiéu day vat uén
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4. Pat gi6i han dudi ctia ban mdy bang cach dua ban mdy tdi vi
tri yéu cdu roi diy tay quay gi6i han dudi xudng hodc dn phim F2
“LOWER L.” trén man hién thi AXIS POSITION.

Hinh 2.24. Pdy tay quay giéi han va man hinh hién thi

5. Nha ban dap dé ban may vé vi tri gi6i han dudi. Dung phim di
chuyén hop sdng xuong dé diéu chinh kich thudc ctt chan L, sau do di
chuyén hop sang vé D.

6. Pat tim vat liéu lén ¢6i va diéu chinh sao cho tdm vat liéu vao
vi tri gita cua may.

7. Day tam vat liéu vé phia cit chdn va giir bang tay.

Hinh 2.25. Pdy tam vit liéu vé cit chdn
va giit bang tay
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8. Tur tir dn ban dap dé nang ban mdy di lén cho tGi khi dimg va
tdm vat liéu dugc kep giita chay va coi.

9. Gilr nguyén ban dap va quay vo lang ciing chiéu kim dong ho
ti€p tuc dua ban mdy di lén tao géc uén theo yéu cau (bao gém ca géc
dan hoi trd lai).

Hinh 2.27. Tao goc uén theo yéu cdu

92



Phén Il. Thuc hanh uén NC

* Chii y: Ap luc t6i da cho phép ctia mdy 1a 0,25 tdn/lem chiéu
dai uon. Khong duoc cung cép dp luc vugt qua gi6i han cho phép.
Pong thoi dp luc uon ciing khong duge vuot qua gidi han ap luc cho
phép cua chay va coi.

10. Sau khi da dat duoc gdc udn, ngiing quay vo lang, gitr tAim vat
licu va nha ban dap ha ban mdy xudng.

I'1. Lay san pham ra khoi khuon kiém tra lai géc uon. Néu géc
uon khong dam bao ta lam nhu sau:

- Néu gbéc uon chua di dat phoi vao khuon va udn lai theo trinh
tu tir bude 9 dén bude 12.

Hinh 2.28. Ldy sdn phdam ra khoi khuon

* Chit y: Bat dudng uén vao vi tri dau chay, khong dat vao coi.

- Néu goc uon vuogt qud, thi quay vo lang nguoc chiéu kim déng
ho khoang mot vong réi lap lai cac bude uén cho tdim kim loai méi
theo trinh tu tir bude 7 dén bude 12.

12. Sau khi kiém tra dat dugc géc uén, giit nguyén vi tri vo lang
va thuc hién cdc duong uén khéc (cting vat liéu, cing chiéu day, cung
gbéc udn),
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11. KET THUC CONG VIEC
Khi két thic cong viée tién hanh nhu sau:

L. Dua ban mdy xudng vi tri dudi ¢ing bing cdch bam phim

RAMDOWN.

94

2. An phim BG SAFFETY P lui ¢t chin vé vi tri an toan.

'

. Xoay chia khoa MODE vé vi (rf OFF.
4. An ndt HYDRAULIC MOTOR "OFF" dé dimg dong co thuy luc

N

. Xoay cong tic dién vé vi tri OFFF

6. Tat nguon dién viio may va muy nén khi, xa hét khi nén

-

. Lam cdc cong viéc lau chiil vé biao dudng mdy.



Phan Il. Thuc hanh uén NC

B/il 5: LAP TRINH UON TU DONG

1. SIMPLE OPERATION (TU PONG TRUC L)

1. Dat gidi han dudi cua ban may

Hinh 2.29. Xoay khod tai vi tri L. - ONLY

2. Xoay khoa téi vi tri: L-ONLY
3. An phim: EDIT / MEMORY

Hinh 2.30. Nhdn phim diéu chinh
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4. Nhap cdc di liéu uon:

- Nhép dit lieu bang cac phim s6

- Sau moi bude, &n phim INPUT

- Két thiic bude cudi cling, di chuyén hop sang vé budc dau tién

- Sau d6 an phim F2 (DONE).

— 7 LONLY. MODE.

e
R

Hinh 2.31. Nhdp cdc dit liéu uon

* Chii y: Kiém tra xdc nhan chiéu rong mép uén (flange) nho
nhit dé tranh cit chan va vao c6i.

5. An phim: AUTO

Hinh 2.32. Nhdn phim AUTO
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6. An: START

Hinh 2.33. Nhdn phim START

7. Kiém tra khoang céch giita chay va c6i
An ban dap dua ban may di lén

Udn kiém tra dé c¢6 duge khoang cach giita chay va c6i (D) chinh
Xac

Hinh 2.34. Nhdn ban dap diéu chinh ban mady
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98

8. biéu chinh kich thudc D trong qua trinh udn

- An nut: STOP

Hinh 2.35. Nhdn phim STOP

- An phim mém: Wheel — F,

Hinh 2.36. Nhdn phim mém Wheel — F6



Phan Il. Thuc hanh uén NC

- Quay vo0 liang diéu chinh chinh xéc kich thuée D

Hinh 2.37. Quay vo ldang diéu chinh

- An niit: START

* Chi y: Khi da bat ddu uon, muoén thay doi dit liéu phai 4n
STOP.

Hinh 2.38. Néu thay déi dit liéu phdi dn phim STOP
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Il. MDI MODE

1. Xoay chia khoad t6i vi tri: ALL AXIS

g

Hinh 2.39. Xoay chia khod téi vi tri ALL AXIS

2. An phim: EDIT / MEMORY

Hinh 2.40. Nhdn phim EDIT/MEMORY
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3. Lua chon FILE dé nhap dit liéu
Di chuyén hop sdng, lva chon mot FILE tréng
Lua chon MDI Mode béng cach an vao phim mém

Chii y: Xoa bo FILE cii bang céch an vao phim mém CLEAR.

Hinh 2.41. Nhdn phim mém

4. Nhap tén chuong trinh

- Ding phim mii tén chon cac Ky tu chit cdi, &n phim mém dé
lua chon dir liéu

- Nhép cdc chit s6 tir cac phim s bén ngoai

- PBé két thuc an INPUT

MDI
P-%o 10 EEEERTN 77
311 | BBCDEFGHI JKLMN
B @ | OPQRSTUVAXYZ

Yo
1
1
j
{
5

Hinh 2.42. Nhdp tén chuong trinh
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Hinh 2.43. Nhdn phim INPUT

5. Nhap cdc dit lieu uén: L, D, FP, LS, L D va F (Sau méi dit
liéu &n: “INPUT”)

Hinh 2.44. Nhdp cdc dit liéu mdoi

6. An DONE (F3)

Man hinh xudt hién:

- DATA'IS COMPLETED: Dit liéu da nhap xong

- DATA IS WRONG: Dit liéu nhap sai, kiém tra lai
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7. AN SUB DATA

Hinh 2.45. Nhdn phim SUBDATA

- Tinh toan dp luc chinh xéc theo chiéu dai chay

- Dét: MaX.T < P“mi{ Clilﬂ Ché.y

Hinh 2.46. Dat ché do lam viéc cua chay
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8. An RETURN

MDI (SUB DATA
ISUBUIPART No [ : :

IEHE B H

‘ IT: IDLE TINE UNTIL BACK CAUGE HOVES NEXT STEPS
.'1’% ' HCERTI JONE Y el A B R Y

Hinh 2.47. Nhdn phim RETURN

9. An AUTO

Hinh 2.48. Nhdn phim AUTO
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10. Biéu chinh D
- An PLAYBACK

Hinh 2.49. Nhdn phim PLAYBACK

- An START
- An ban dap
- Quay vo lang

rararars

o g »0 ak
. ] o8 -5 i
7 & e Y A

Hinh 2.50. Quay vo6 ldng diéu chinh
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- An D SET hoac ALL SET
+ D SET: Thay d6i cho mot budc lua chon

+ ALL SET: Thay d6i cho tat ca cac budc trong chuong trinh

s NEAR

Hinh 2.51. Thay doi cdc buéc hay
tdt cd cac budc trong chuong trinh

An phim mém RETURN

Hinh 2.52. Nhdn phim mém RETURN
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Uo6n thir dé nhan dugc chinh xéc kich thuée D
* Chu y: Néu da ¢o chinh xéc kich thude D thi khong can budc nay.

11. An START

Hinh 2.53. Nhdn phim START

* Chit y: Trong qua trinh uén, c6 thé st dung “PLAY BACK” dé diéu
chinh kich thuéc D cho bét ci bude nao (nhung trude dé phai an STOP).

lll. ANGLE MODE

1. Xoay cong tic diéu khién t6i vi tri: “ALL”

Hinh 2.54. Xoay cong tdc diéu khién
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GIAO TRINH CONG NGHE UGN NC

2. Nhédn phim: MEMORY

Hinh 2.55. Nhdn phim MEMORY

3. Chon mot FILE tréng

C6 thé xo4 bo FILE cii khong cdn thiét dé chita mot FILE méi.

Hinh 2.56. Ldap mét FILE mai
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4. Chon ANGLE MODE

Hinh 2.57. Chon ANGLE MODE

5. Nhap tén chuong trinh “Part N,”

Sau khi két thic nhap tén chuong trinh, nhin phim INPUT.

Hinh 2.58. Nhdp chuong trinh “PART No”

6. Nhap céc s6 lieu: “THICK ... MATERIAL”, “PUNCH N, ...
DIE N,...”

Sau méi dit liéu nhap vao, nhan phim: “INPUT”.
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Hinh 2.59. Nhdp cdc s6 liéu

7. Nhan DONE

Hinh 2.60. Nhdn phim DONE

110



Phan Il. Thuc hanh uén NC

8. Nhan MLTSTEP va nhap di liéu. Sau méi dir liéu nhap, nhan

“INPUT”

B MULTIPLE STEP

P-No EV

- AN NG s

L 10.00 9.

: §8 83 Igg 33 000
) et
I% B

“TEAR | INGRRT

Hinh 2.61. Nhdn phim MLTSTED va nhdp so liéu

9. Nhan DONE

Hinh 2.62. Nhdn phim DONE
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10. Nhan M. FUNC
Nhap du liéu cho timg muc. Sau mdi dit lieu nhap, nhén:

“INPUT”.

M _FUNCTION

P-ho 10 AN V P-No 10T

B B

H A M ¥ B O A N B Eme 7] i
?213 b o N2 i E m!i":az 9'.'14
22 1 27 W 2210 L2 w9
3 710 12 "N 3 210 XN
5 5 ,i

LEN

_BL: BACK GAUGE RETRACT LENGTH

Hinh 2.63. Nhdp s6 liéu va hién thi man hinh

11. Nhian DONE

Hinh 2.64. Nhdn phim DONE
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12. Nhan SUB DATA

M _FUNCTION (SUB DATA)
o |0 EEERRTNEY

EXT STEPS
it i

Hinh 2.65. Nhdn phim SUB DATA
va hién thi man hinh

13. Nhan RETURN

Hinh 2.66. Nhdan phim RETURN
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14. Nhan AUTO

Hinh 2.67. Nhdn phim AUTO

15. Nhian START
*Ghi chu:
- Néu can thiét, nhan: “PLAY BACK” dé diéu chinh D giong MDI

- Di¢u chinh géc uén va chiéu rong mép uén bing B va a cho tat
ca cdc budc

- Diéu chinh géc uon va chiéu rong mép uén bing B’ va o’ cho
tung budc [trong trang hién thi M.FUNC - nhan phim mém: ADJUST]

Hinh 2.68. Nhdn phim START
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B. THUC HANH UON CO BAN

BAIT: UBN L

PHUONG THUC NC: SIMPLE OPERATION

Tén c.trinh | Chigu day vliéu | Loaivatliéu | S hiéuchay | S6 hiéu cfi
1 mm Thép Cachon 406 12406, V=8
Ny FLANGE TIMER .
(TT) | (chiéurongmép udn) | (Thes gian dimg) Ghi chu
1 19.05* 0
60 '

¢ Tinh kich thuéc phoi (theo 16p trung gian)

Chi€u day vat lieu t =1 mm; r = ry,,= 0,6 mm
Rpy=t2+r=1/2 +0,6=1,1 mm
L=L,+L,+ ;=20 L)+ (60— 1,1)+((3,14 x1,1)/2)= 79,52 mm
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¢ So do uon

* La khoang cdch tir tam c6i dén cir chan, dugc xidc dinh bing cach
uon thir hoac tra bing,
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BAI2- UON Z

PHUONG THUC NC: SIMPLE OPERATION

0

¢ Tinh kich thuée phoi (theo [Sp trung gian)

15

<>

Ténctrinh | Chiéudayvliéu | Loaivatliéu S5 chay S6 ¢oi
1 mm . Thép Cacbon 406 12406; V=8
N, Flange TIMER o
: , . Ghich
: (TT) | (chi€u rong mép udn) (Thoi gian ding) eht
1 19.06 0
2 14.05 0
3 |
<
]
1

L=l +L+1+2,=189+139+57.8 +2x 1,727 =94,054 mm
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4 So dé uon

]
b
1
1
1
1
1
1

118



Phan II. Thuc hanh uén NC

BAI 3: UON U

PHUGONG THUC NC: SIMPLE OPERATION
Ténc.trinh | Chiéu day vliéu | Loaivatligu S§ chay S6 coi
1 mm Thép Cacbon 406 ‘ 12406; V=8
N | Flange TMER " Ghichu
{TT) (chiéu rdng mép udn) {Thoi gian dung) B
1 19.05 0
2 14.05 | : 0

20

¢ Tinh kich thude phoi (theo 16p trung gian)
L =94,054 mm
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¢ S do uon
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Phan ll. Thuc hanh udn NC

B4l 4: UGN Z LECH

PHUONG THUC NC: MDI
Ténctrinh | Chiéu day v.liéu Loai vat liéu S6 chay S6 cdi
1 mm Thép Cac bon 406 12406; V=8
N, | Vitriugn ’ ’

' LS

() L D L D F
| 1 1 14,05 1,80 D 20
2 2 19,05 1,80 15 48 5 30

¢ Tinh kich thudc phoi (theo kich thuée ngoai)

t=1mm; ding c6i V = 8 ; Vat liéu thép C thap
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GIAO TRINH CONG NGHE UON NC

Tra bang trang 24 tac6 2 =0,95 ; C = 2«
L=L1+L2+L3- 2C
L=(15+20+60)-(2x2x0,95)=91,2 mm

¢ So do udn
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Phén lI. Thuc héanh uén NC

B4/ 5: UON U GO VANH

PHUONG THUC NC: MDI

Tén c.trinh Chiéu day v.liéu Loai vatliéu | S6 chay S8 cbi
1 mm Thép Cac bon 406 12406; V=8
N,(TT) | Vitdusn | L D L D F LS
1 1 14,05 1,80 5 25
2 2 19,05 1,80 15 4,8 5 30
3 4 11,05 1,80 5 20
4 3 17,05 1,80 10 4.8 5 25

¢ Tinh kich thudc phoi (theo kich thude ngoai): a = 0,95
L=(154+20+60+18+12)-(4x2x0,95)=117,4mm
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GIAO TRINH CONG NGHE UGN NC

¢ So dé uon
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Phén li. Thuc hanh udn NC

BAl 6: UON moC
|
PHUONG THUC NC: MDI
- l
| Ten c.trinhl] Chiéu day v.lieu l Loai vat ligu \ Sgchay | S8
[ | ' ‘
| | fmm | ThépCacbon | 406 | 12406;V=8
—_— | T T r , —
| N,(TT) ‘| Vimiuen | L \ D L l D ) F ‘\ LS
Ff I || 1405 | 180 | || B
2 2| 1905 | 180 l | | 5 | %5 |

¢ Tinh kich thudc phoi (theo kich thudc ngoai)
L=(15+20+60)-(2x2X 0,95)=91.2 mm
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GIAO TRINH CONG NGHE UON NC

® So dé udn
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Phén Hi. Thuc hanh udén NC

B4 7- UON mOC CO VANH

PHUONG THUC NC: MDI

Tenctrinh | Chiéudayvliéu | ‘Loaivatiigu | S&chay S6 cbi
1 mm Thép Cac bon 406 12406, V=8
1 1 11,05 1,80
2 2 14,05 1,80 20 48
3 3 19,05 | 180 B
15
1 <
= 2
L]
1 3
60 N

& Tinh kich thudc phéi (theo kich thudc ngoai)
L=(12+ 15 +20+60)-(3x2x0,95)=101,3mm

127



GIAO TRINH CONG NGHE UGN NC

¢ Sodé udn
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Phan II. Thut hanh uén NC

B4/ 8:UON RANH LECH
PHUONG THUC NC: ANGLE
Tén c.trinh Chiéu day v.liéu | Loai vatlieu Séchaxﬂ_ Socdi |
1 mm ThépCthip | 406 | 12406;V=8 |
N, | Vitr | FLANGE i ANGLE | B.LENG : : | |
(TT) | ugn | f(ehrong | (Gocusn) (ch.dai | | D IR F | LS
! mép udn) duang udn)
K o 15 90 230 5 120
2 | 3 60 90 230 | 5 | 50 |
3 | 2 15 90 230 ] 5 | 40 |

¢ Tinh kich thudc phoi (theo kich thude ngoai)

L=(I5+55+15+60)-(3x2x0.95) =139.3 mm
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GIAO TRINH CONG NGHE UON NC

¢ So dd uon
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Phan II. Thue hanh udn NC

B/l 9- UGN HINH M0

PHUONG THUC NC: ANGLE

86 chay

. Ténctrinh | Chiéudayvliéu | Loaivat iéu SGci |
1 mm Thep C ti-8p 406 12406; V=8 _\
N, Vi . FLANGE ANGLE B.LENG |
(T tri {chréng {Goc {ch. dai L D IR F LS
. mép uén) udny ! dudng udn}
Uon

1 2 734 1 90 230 5 ' 80
2 3 20 0 230 30 |-0.2 5 | 50 °
N 20 | 90 230 5 | 50

4 5 73,1 0 230 5 | 50

5 | 4 20 | 90 230 8 |-02 5 | 40

6 16| 20 | 230 5 | 20
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GIAQ TRINH CONG NGHE UGN NC

¢ Tinh kich thudc phoi (theo kich thude ngoai)
L= x20)+(3x55)-(6x2x 0,953

L =233.6 mm

¢ Sudd uon
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Phdn ll. Thuc hdnh uén NC

B/ 10: UON GOC HON HOP

PHUONG THUC NC: ANGLE

Tén c.trinh 1 Chigu day v lieu Loai vat liéu 84 chay 36 coi

:l 1'mm Thép Cac bon 406 12406, V=8
N, | Vitri | FLANGE | ANGLE ; B.LENG , ,
(TT) | uon | fehréng (Goe (ch. dal L D IR F LS
meép udn) udn) dudng udn)

1 1 10 80 230 20
2 2 15 90 230 159 |-02 5 | 20
3 3 18 90 230 40
a5 | 12 s | 23 40
_ 4 e . 135 230 |40
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GIAO TRINH CONG NGHE UGN NC

¢ Tinh kich thude phoi (theo kich thude ngoai)

Tra bang uén géc 90" ¢6 a = 0,95

Theo thuc nghiém géc 1357 ¢6 o, = (.32
L=(l10+15+18+60)-(3x2x09)+ 45+ 12)-(2x2x032)
L = 153 mm

¢ So dé udn
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Phan . Thuc hanh uén NC

BAI 17: UON CUNG TRON

PHUONG THUC NC: ANGLE
. I' , Y
i Ténctrinh | Chiéudayvliéu . Loaivatliéu Sé chay 36 cdi
1 mm Thép Cac bon 406 124086; V=8
[
N, | Vitrf | FLANGE ! ANGLE | B.LENG , , '
(TT) | u6n (ch.rong {Goe {ch. dai L D R F LS
- mép udn) ugn) dudng udn)
1 11 90 230 5 20
___2 15 90 230 15 | -0,2 5 1 20
3 63 90 230 45 | 5
\ .__I 1
' i
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GIAO TRINH CONG NGHE UGN NC

- Chiéu dai phoi L = 150 mm

- Dung chic nang lip lai bude (REPEAT FUNCTION) cho hai
budc | va 2

- Khi udn cung tron ¢6 thé thay déi lai khoang cich cic bude
(PITCH) dich chuyén ctia cit chan
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Phan Il. Thuc hanh uén NC

BAl 12: UON Z V01 CHIEY RONG MEP UON LON

I.,TRUONG HOP 1: CO THE XOAY DAU VAT UGN

PHUONG THUC NC: ANGLE
Ténctrinh | Chiéudayv.liéu | Loaivatliéu 86 chay S6 co
1 mm Thép Cac bon 406 12406; V=8
N, | Vitri | FLANGE | ANGLE | B.LENG o
M) | uén {chrong | (Goc udn) {ch. dal L D IR F | LS
mép udn) | dudng udn}
1 150 | 115 230 5 | 30
2 150 90 230 5 | 30
3 150 90 230 5 | 30
. S
|‘~ 150 >
o I
s
150 ‘

¢ Tinh kich thuée phoi (theo kich thuée ngoai): tu tinh todn
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GIAO TRINH CONG NGHE UGN NC

¢ So dé udn

1 2 3

ILTRUONG HQP 2: KHONG THE XOAY TRG DAU VAT
UGN, DUNG CACH UGN SO BO 2 LAN VA UGN THEO
VACH DAU

100

300

>y
-

¢ Tinh kich thudc phoi (theo kich thuéc ngoai): tu tinh todn

¢ Thi v udn
TT | Duongudn | Gocudn | Chiéurdng mépudn | Phuong thirc udn
1 1 135° 100 NC-ANGLE
L2 2 135° 20 Theo vach dau
3 1 90’ 100 Theo vét udn
4 2 9¢° 20 Theo vét udn
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Phén Il. Thuc hanh uén NC

¢ So d6 uén

1 2
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GIAO TRINH CONG NGHE UGN NC

C. THUC HANH UON NANG CAO

BAl 1: UON HOP

. LOAI |

Tinh kich thudce khaj trién
1230 x W320 x H50; X =20;t= 1,0

Kiéu ghép: ghép mat {Side matching)
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Phién ll. Thuc hanh uén NC

Ly
—»
T S S
L'g \\
4 N c
v TTTTTTTTTTT i
1 I
1 I
: :
% a3 -
: :
: |
] d :
- '.
PR T e 1& """"""""""""" Y N

¥

** Tinh todn kich thudc khai trién

L, =50+230+50-2x2x095=326,2mm
L, =50+ 320+ 20 -2 x2 x 0,95 =386,2 mm
L,=3862-(320+20-2x0,95)=48,] mm
L,=(3262-230-2x1)/2=47,1 mm

Ls = 50 - 0,95 = 49,05 mm

Lg=20-095= 19,05 mm
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GIAO TRINH CONG NGHE UGN NC

* Trinh ty uén

TT Budng uén Chiéu rdng mép udn
1 d 19,05
2 C 49,05
3 a 49,05
4 b 49,05
Il. LOAI Il

Tinh kich thuéce khai trién
L230 x W200 x H40; X=20: t=1,0
Ki€u ghép: ghép mit (Side matching)
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Phan I, Thue hanh uén NC

_____________ & e N
_____________ af_...._-.______u.-
a b c d

b o
e iV  —

| - ——— o —————
e R WA R W TR —v W R W

«%» Tinh kich thuéc hinh khai trién: (ty tinh)

*¢ Trinh tu uén

TT Pudng uén Chiéu réng mép udn
1 e 19,05
2 a 19,05
3 b 49,05
4 d 19,05
5 c 49,05
6 f 49,05
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GIAO TRINH CONG NGHE UGN NC

B/A7.2: UON SAN PHAM HOT RAC (DUSTPAN)

- Kich thuGe nhu hinh vé
- Vat liéu:
thép Cic bon
- Chi¢u day:

t=0.8 mm
3472
- S L
..ESL.’____ 2486 .r_ﬂ?__
34.2 151
c
©
o
g E S
iy et
w
o
ol &
8
d:
3 i
(2]
!
24 3

144



Phén li. Thyc hanh udén NC

¢ Trinh tu uon

TT Pudng uén Chiéu réng mép udn
1 e 49,3
[ -
2 a 15,1
3 e 15,1
4 d 49,3
5 b 493

——..__

Kich thudc chay udn 249 5

-
Kich thudc udn 248.6

0.45 20,116 Hl QOQ 0.45

L}
t

r Chay uén

i

Piéu chinh khe hd gifia cac chay nho hon
hodc bing 4 I1an chiéu day tam vat lidu udn.
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GIAO TRINH CONG NGHE UGN NC

B4l 3: UON HOP DUNG CU (TOOL BOX)

146

STT Vit lidu Kich thudc $§ lugng
1 Ton tam 0,6 x 308 x 368 1
2 Ton tdm 06x134x372 2
3 Ton tam 0,6 x 108 x 156 2
4 Thép tron {26 x 300 2
5 Ton tam 0,6 x 100 x 55 4
6 Ban I& 64 mm 4
Bin 18 Tay xdch Tai

/
\/\ ™ T4m
/ -~
o Ei_s 0 / \ fﬁ/ | bén
~——f P
J'II %E%H‘-"/ .
Than hop



Phén I. Thut hanh uén NC

% Thong ké vat tu

6§ 8

Hinh khai trién than hop o ow

[
. ] 2 ~ o
Hinh khai tri€én nap hop o
_________________________________________________________ . r o
8 2 188 8 2 ‘ -
o - o -+
o~ I .
----- f--z---------------o == ¥
58 ' 6 8 1 i ~
I |
N1 o 352 10 /
m 372 10
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GIAO TRINH CONG NGHE UGN NC

'_..Z 8 ] 4 O_ 2 8]
| i f,
/ \ 3l | .
Tai
T4m bén w0 ( -
“+~ )
] ;
N ¢
. 986 {31s)
Tay xé4ch .
N {
i_: 35 ~ 100 315
|
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MUC LUC

Trang
Lot néi dau 3
) ] 5
Phan I: Kién thiic co ban vé gia cong trén may udn
1. Bién dang uon 5
1.1. Bién dang déo 5

1.2. Pan héi nguoc (Spring back) va dan héi thuan 7
{spring in)

1.3. L&p trung gian va sy dich chuyén cua l6p trung gian 10

11. Cdc phuong phdap uon 11
2.1. So do6 luc vit gée do udn 12
2.2. Uén bo phéan (part bending) 13
2.3. Ubn day (bottoming) 14
2.4. Ubn dong xu (coining) 16
2.5. Su dung 3 phuong phdp u6n 17

Il Luc uon 18
3.1. Cong thirc tinh todan luc uén 18
3.2. Cich xem bang luc udn 20

IV. Chiéu dai khai trién 24
4.1. Truong hgp ir = 5t 24
4.2. Trudng hop ir < 5t 25
4.3. Cich tinh kich thudc khai trién theo mat ngoai 26
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V. Gid tri ba
5.1. Pinh nghia
5.2. Céc yéu t6 quyét dinh gid tri bi
5.3. C4ch tim gid tri bl bang cach uén thir
VI. Khuon uon
6.1. Chay
6.2. Col
6.3. Tam d&
6.4. Cach chon khuén uén
VII. Thiét lip trinh tu uon
7.1. Cdc muc cin xem xét trong trinh tur uén
7.2. St dung cac cong cu

Cac quy dinh vé an toan
Phan II: Thyc hanh uén NC

A. Vdn hanh mdy uon RG-50
Bai 1: Céc b phan chinh clia mdy uén RG-50
Bai 2: Khdi dong may uén RG-50
Bai 3: Thdo lap khu6n uén
Bai 4: Thao tac udn thu c¢6ng
Bai 5: Lap trinh uén tu dong
B. Thuc hanh uén co bdn
Bai I: Uon L
Bai 2: Uén Z
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78
83
90
95
115
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Bai 3: Uon U 119

Bai 4: Udn Z léch 121
Bai 5: Uén U ¢6 vanh 123
Bai 6: Uon moc 125
Bai 7: Uén mdc cd vanh 127
Bai 8: Udn ranh léch 129
Bai 9: Uon hinh mi 131
Bai 10: Uon gde hdn hop 133
Bai 11: Udn cung tron 135
Bai 12: Udn Z v&i chiéu rong mép udn 16n 137
C. Thuc hdanh uon ndng cao 140
Bai 1: U6n hop 140
Bai 2: Udn sdn pham hoét rdc (Dustpan) 144
Bai 3. Udn hop dung cu (Tool box) 146
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GIAO TRINH
CONG NGHE UON NC

NHA XUAT BAN LAO DONG - XA HOI
$6 36, ngd Hoa Binh 4, Minh Khai,
Hai Ba Trung, Ha N&i
BT: 04. 6246919, 6246921
Fax: (04) 6246915

se ok

Chiuv trach nhiém xudt ban:

NGUYEN BINH THIEM

Bién tap va sua ban in:

PINH THANH HOA

Trinh bay bia:

LE THANH HUYEN

In 1000 cudn, kho 16 x 24 (cm), tai Xudng in Tap chi
Tin Hoc & Doi S6ng. Gidy chdp nhan dang k¥ k€ hoach
xudt ban s6 103-2007/CXB/27-17/LDXH.

In xong va nop luu chiéu Quy 172007



DA XUAT BAN

- GIAO TRINH KY THUAT HAN (TAP 1)

- GIAO TRINH THYC HANH CO BAN NGHE TIEN
- sUC BEN VAT LIEU

- GIAO TRINH DO GA VA KHUON DAP

- KY THUAT QUAN LY CHAT LUONG CO BAN

- THUC HANH HAN HO QUANG

- GIAO TRINH KY THUAT NGUOI CO BAN

- GIAO TRINH CONG NGHE HAN MIG

SAP XUAT BAN
- GIAO TRINH THUC HANH HAN
- GIAO TRINH THIET KE TRANG PHUC
- GIAO TRINH VAT LIEU MAY
- GIAO TRINH KY THUAT GO
- GIAO TRINH KY THUAT 56
- GIAO TRINH KY THUAT PO LUGNG
- GIAO TRINH KY THUAT NHIET
- GIAO TRINH THIET KE MACH DIEN TU
- THUC HANH VI XU LY VA CAU TRUC MAY TiNH
- THYC HANH MAY DIEN - KHi CU DIEN
- THYC HANH LINH KIEN DIEN TU
- THUC HANH DIEN TU DAN DUNG

PHAT HANH TAL

i = 2 £Lcong nghé usn NC
TRUNG TAM SACH LAO DONG - XA HOI

Dia chi: 131 Thai Thinh, Dng Da, Ha Nai “ ,‘ m l m m‘“ ‘ m l " ‘ ‘”
-Dién thoai: 04.5622649 - 04.5622158 1117007032 "Il 800027

Fax: 04.5622213 : 23500 yNp
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